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The New Congress and Oil 


The petroleum industry, never without its problems, now finds itself beset by more and 
graver ones than for many years. Results of the November congressional elections, therefore, 
are being observed with a keen eye by industry leaders to evaluate the possible effect on these 
problems by the new Congress. They want to know whether the oil industry will fare better or 
worse on such matters as the depletion allowance, imports, and the Phillips Case, as a result 
of changing alignments. 


Taking a look at the situation bearing on the Phillips Case, Rep. Sam Rayburn of Texas 
will again be speaker of the House, and Senator Lyndon Johnson of Texas likely the Senate 
majority leader. Both strongly advocate legislation to amend the Natural Gas Act to prohibit 
control of prices by FPC at the production level. Democratic control of the House has also 
given advocates of such legislation a strong ally in Rep. J. Percy Priest of Tennessee, who 
is scheduled to become chairman of the Interstate and Foreign Commerce Committee. Defeat 
of Senator Ferguson of Michigan removed a formidable foe. On the other side of the scale, 
a serious set-back is the elevation of Senator Warren G. Magnuson of Washington to chair- 
manship of the Senate Interstate and Foreign Commerce Committee. Some 28 senators who 
opposed the Kerr Bill are back and 27 who favored it. This may be an indication of things to 
come, but there can always be shifts in viewpoints. 


Rep. Jere Cooper of Tennessee, who will be the new chairman of the House Ways 
and Means Committee, and Senator Harry Byrd of Virginia, who will be chairman of the 
companion Senate Finance Committee, have indicated they favor a reduction in the 27% 
per cent depletion allowance. In contrast, the present chairmen of those committees, Milikin 
and Reed, oppose a cut. It is thought, however, that vigorous opposition to any change on 
the part of Rep. Rayburn and Senator Johnson will offset the loss of these chairmanships. 


In the matter of imports, Byrd and Cooper are on record as opposing restrictive 
legislation. Neither Rayburn nor Johnson has whole-heartedly urged legislation, but well could 
as they are from the largest oil producing state. Rep. Oren Harris of Arkansas, in line to 
become head of the House Commerce Committee, is believed to be more favorable to 
restrictive legislation than his predecessor, Rep. Wolverton of New Jersey. Rep. Patman 
of Texas, heading the House Small Business Committee, favors import restrictions. 


Balancing one factor against another, it appears that the shifting of House and Senate 
control from the Republicans to Democrats bodes no special catastrophe insofar as the 
industry is concerned. Frank M. Porter, president of the American Petroleum Institute, has 
expressed the opinion that the industry could fare even better as a result of predominant 
committee control by southern conservative Democrats. In any event, he sees no great 
upheaval. This evaluation might well be. the correct one. 


All along, the fact has been recognized that the petroleum industry faces a stiff fight 
during the coming congressional session regardless of its composition politically. 


The consensus also is that the most effective weapon at hand is the education of the 
public on vital issues. With all the facts known it is never so easy for political demagogues 
to “sell their bill of goods.”—Frank H. Love. 





THE PETROLEUM ENGINEER, December, 1954 







ee acumen meme ee ee ee ee a ET a a a 


1954 


p Marsh 
o Corporation 


The leader has lengthened its lead! 


From the day it was announced, 
the Marsh Mastergauge took the 
lead in the pressure gauge field. 
You are probably well aware of 
this. . . but do you realize that 
we have constantly given it plus 
qualities to still further lengthen 
its lead? 

Look at the recent developments 
presented opposite. Unquestion- 


ably these are the three greatest 
strides in gauge development since 
the creation of the Marsh ‘“Re- 
calibrator.”’ 

Yes, the three basic gauge com- 
ponents have been brought to a 
remarkable stage of perfection in 
the Mastergauge. Certainly, for 
every critical service there is no 
gauge to compare with it! 


Mastergauge is standard bearer for the world’s broadest line of gauges 
and dial thermometers, each the best of their kind in the applications 
for which they are recommended. Ask for data covering your specific needs. 


MARSH INSTRUMENT CO. Soles Affiliate of Jas. P. Marsh Corporation 
Dept. M, Skokie, Ill. 


ONLY MARSH 
HAS THE 
“RECALIBRATOR” 
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T—A better tube con- 
struction — 


The Mastergauge always had the 
most effective joining of the 
bourdon tube to the socket... 
but...one-piece construction is 
always better! Welding these 
dissimilar parts posed a tough 
problem... but we finally solved 
it by a new process—the “’Cono- 
weld” process—exclusively ours. 
The photo of an actual section 
shows the perfect fusion. Socket, 
tube—even the end-piece—are 
fused into one leak-tight unit. 


2 _A better movement — 


To convert the action of the 
bourdon tube into accurate pres- 
sure indication, the gauge move- 
ment must be rugged, practically 
frictionless, highly resistant to 
corrosion. A self-lubricating effect 
is achieved in the Mastergauge 
movement by using alternate 
stainless steel and monel—gears 
stainless, bushings ‘’K’’ monel, 
and so on. A distinguishing fea- 
ture is the “coined” sector gear. 
Note broad face of gear which 
results from this coined extrusion. 





\ ENLARGED 
y \CROSS-SECTION 
\OF CASE 


Copper | 
\ 








3_A better case— 


Another development that has 
increased Mastergauge leader- 
ship is the new copper-clad, 
wrought steel case. The case has 
the strength of steel and the re- 
sistance to corrosion of copper. 
It is four times as strong as a 
cast iron case and one-third 
lighter. Final finish is a hand- 
some corrosion resistant black 
enamel. Every case is fitted with 
Marsh safety blow-out plug — a 
typical advancement. 
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Appeal Labor Decision 


The National Labor Relations 
Board, by a three to one decision has 
ordered Richfield Oil Corporation to 
bargain with the Oil Workers Inter- 
national Union concerning the stock 
purchase plan which Richfield adopted 
for its employees a year ago. Richfield 
officials said that they agreed with the 
dissenting member of the Board that 
the stock purchase plain is not a wage 
or a term or condition of employment 
and therefore is not within the field 
of compulsory collective bargaining. 


ee FS 


Form New Gas Committee 
A natural gas and oil resources com- 
mittee has been formed to acquaint 
consumers and the general public of 
the full story of efforts to meet demand 
for natural gas and oil products. Chair- 
man is L. F. McCollum, president, 
Continental Oil Company, and vice 
chairman is Paul Kayser, president of 
El Paso Gas Company. Director of the 
committee on information is Baird H. 
Markham, former head of American 
Petroleum Industries Committee. 
Headquarters will be in New York. 


x k * 


Funds for Drake Museum 
The Board of Directors of the Amer- 
ican Petroleum Institute has endorsed 
as a worthwhile project a plan to raise 
funds by private subscription to expand 
the Drake Well Memorial Museum at 
Titusville, Pennsylvania. The fund- 
raising campaign will be carried out 
privately by Pennsylvania oil men. 


x * * 


Royal Dutch Shell Income 
Net income of the Royal Dutch Shell 
group for the first half year, to June 
30, 1954, showed an 11 per cent in- 
crease. Net income for six months, 
1954, in pounds is £69,193,290. 


xk * 


Higher Octanes Coming 

Oil companies will continue to pro- 
duce increasingly higher octane motor 
gasolines, at least for the next 10 years, 
it was predicted by Dr. J. Bennett Hill, 
director of research and development 
for Sun Oil Company. These higher 
octane gasolines will go hand in hand 
with higher compression ratio in auto- 


A-10 


mobile engines. Dr. Hill foresees no 
likelihood that turbine engines will re- 
place gasoline engines in passenger 
cars during this period. 


xk 


Injunction Sought 

Stanolind seeks injunctions to pre- 
vent the Federal Power Commission 
from enforcing its order controlling 
production and pricing of natural gas 
moving in interstate commerce. The 
Stanolind suit contends that certain 
sections of the FPC order exceed 
agency authority: Requiring the com- 
pany to seek certificate of convenience 
for the sale of gas; compelling the com- 
pany to continue selling gas when the 
contract specifies that it would be nul- 
lified if FPC got authority, etc. 


k ok 
Iranian Name Changes 
Name of the Anglo-Iranian Oil Com- 
pany, Ltd., will be changed to British 
Petroleum Company. Company spokes- 
man said the name change reflects the 
new status of the company, which was 


the center of the recently settled Iran- 
ian oil dispute. 


x k * 


Mid-East Gas Uses 


A report on possible uses of natural 
gas produced in Saudi Arabia and now 
being flared, has been made public by 
the Foreign Operations Administration. 
Report, made by the National Aca- 
demy of Sciences and National Re- 
search Council, named as a possibility 
liquefying the gas for transportation 
in specially-equipped barges to Europe 
for marketing. This would utilize about 
500,000,000 cu ft daily. Also suggested 
was a 36-in. gas pipe line to Europe. 


xk 


Share Iran Oil? 


The Department of State under- 
stands that after an oil agreement with 
Iran goes into effect the U. S. com- 
panies presently participating in the 
consortium will make available shares 
to other American companies. The 
U. S. share in the consortium amounts 
to a total of 40 per cent. It is believed 
that one-eighth of this 40 per cent or 
5 per cent of the consortium will be 
subject to sale to other American com- 
panies. The procedure whereby this 
share will be made available has not 
been worked out in final form. 
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Crude Price Reduced 

Ohio Oil Company has announceg 
a reduction in crude oil prices for Ij. 
nois and Indiana. Ohio, one of the prin. 
cipal oil buyers in the area, posted g 
reduction of 7 cents per bbl for eastern 
Illinois and Western Indiana crude to 
$2.95 per bbl for 35 gravity and above. 
with a 2-cent differential downward to 
$2.81 for below 29 gravity. Illinois 
Basin flat price was set at $2.95; the 
Plymouth, Illinois flat posting, $2.62, 





x *k * 


Bradley Buys Condor Stock 

Bradley Oil Company, Dallas, Tex- 
as, has purchased 3107% more shares 
of capital stock of Condor Petroleum 
Company, Abilene, Texas. This gave 
Bradley a total of 5004% shares, 75 
per cent of the 6689 shares out. Total 
consideration in the transaction was 
$19,517,550. Bradley is a wholly owned 
subsidiary of San Juan Exploration 
Company of Dallas. 











x *k * 








Anti-Knock Price Down 

Prices on anti-knock compounds for 
gasoline have been reduced for the 
third time this year by Du Pont Com- 
pany and Ethyl Corporation. Du Pont’s 
domestic price, including Canada and 
Mexico, for its motor mix compound 
went down a cent a pound to 36.70 
cents. Its aviation mix compound 
dropped from 41.268 cents a pound 
to 40.28. Ethyl has announced cor- 
responding reductions. Previous price 
reductions were made in March and 
May. 





xk * 


Review of Gas Price Case 
The U. S. Supreme Court will rule 
on whether Oklahoma has the right to 
regulate prices charged for natural gas 
sold to interstate pipe lines. It will re 
view decisions upholding Oklahoma's 
regulation of minimum prices on nat- 
ural gas from the Guymon-Hugoton 
field. Natural Gas Pipeline Company 
of America, Michigan-Wisconsin Pipe 
Line Company, and Panhandle Eastem 
Pipe Line Company appealed, contend- 
ing that the state had invaded jurisdic 
tion of FPC to regulate natural gas 
sales and that the state regulation it- 
terfered with interstate commerce. 
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Digest of News and Comments 





Road Financing Studied 


Acting on the theory that penalties 
of an obsolete road system are large and 
that the price of inefficiency is paid in 
dollars, lives, and national security,” a 
presidential advisory committee has 
made recommendations for financing 
Eisenhower's road-building program. 
Th President’s proposal that an addi- 
tional $50 billion be spent over the next 
10 years to speed up road building ex- 
ceeds by $54 billion the presently avail- 
able revenues. 


x *k * 


Britain Using More Oil 


British oil consumption, excluding 
ships bunkers, was up 10 per cent over 
the first half of 1953. It totaled 10,287,- 
252 tons from January through June, 
1954. 


= 2 -e@ 


New Discoveries Needed 

If the Americans are to keep their 
high standard of living, new oil must 
be discovered every day, says George 
R. Bryant, vice president of The Texas 
Company. “The only way this day-in- 
day-out search for new crude oil 
sources is possible is through the 2712- 
per cent depletion allowance,” he 
stated. If we do not provide for the 
replenishment of our resources (the 
equivalent of the 10 million bbl of oil 
that we use each day) our standard of 
living must certainly fall, and with it 
our security, he added. 


x wk * 


Oil to Korea 


More than 65 per cent of the ton- 
nage shipped overseas during the Ko- 
rean conflict consisted of petroleum 
and petroleum products, according to 
Maj. Gen. Paul F. Yount, U. S. Army 
Chief of Transportation. Winning 
World War II cost almost seven bil- 
lion bbl of oil, Yount said. “In World 
War II the volume of machine food— 
liquid fuel—shipped overseas was ac- 
tually about 16 times that of the sol- 
dier’s ration,” he added. 


x *&* * 


Atomic School 

The United Kingdom Atomic 
Energy Authority has a three months’ 
training course at Harwell, England. 
The Reactor School admits only physics 
and engineering graduates from indus- 
trial concerns. 


A-12 





A. E. Chester, Magnolia Petroleum Com- 
pany vice president and manager of pro- 
ducing, left, listens to his company’s chief 
pilot, Sam J. Willis, center, explain the 
controls of a Bell helicopter. The aircraft 
will be used to move personnel and light 
supplies between Beaumont and the com- 
pany’s first Texas offshore wildcat some 
812 miles at sea. Looking on at right is 
M. W. Patterson, company treasurer. Mag- 
nolia is the first oil company in the U. S. 
to operate its own helicopter service. 


x *k * 


Magnolia Given Stay 

Magnolia Petroleum Company and 
Ohio Oil Company have been granted 
stays from FPC’s order No. 174-A, 
which regulates natural gas producers, 
by the U. S. Court of Appeals, Fifth 
Circuit. Stays are first to be given gas 
producers since FPC issued the order 
in August, following Supreme Court 
ruling that the commission has juris- 
diction over sales of producers of nat- 
ural gas moving in interstate com- 
merce. Stays were issued pending final 
hearings on the companies’ separate 
petitions that.the FPC order be set 
aside. 


x *k * 


Refinery for South Dakota 
Great Plains Refinery and Develop- 
ment Company has announced plans 
to build South Dakota’s first refinery. 
The $3,000,000 refinery will be built 
in Rapid City. Arthur Gordon, Great 
Plains president, said that construction 
of the refinery will be financed by sale 
of stock, debenture bonds, and exten- 
sion of one million dollars credit by a 
major oil industry supply house. 


a 


API Publishes Standards 


A new standard of Measuring, Sam. 
pling and Testing of Crude Oil ang 
Petroleum Products has been published 
by the American Petroleum Institute. 

To be known as Standard 2500, it 
will replace, in part API Code 25, 
Seventh Edition, dated June, 1943 
API President Frank M. Porter an- 
nounced the standard will become ef. 
fective January 1, 1955. This is the 
first time an API group has included 
automatic equipment which may be 
used in the custody transfer of crude 
oil. Remaining material in the Stand. 
ard has been reviewed completely, and 
rewritten so as to include various 
methods of measuring, sampling, and 
testing employed for crude oil and 
products, and used in different sections 
of the country. 


xk *&* * 


Canadian Crude Output Up 

Canada’s 1954 crude oil output is 
expected to show an increase of 15 
per cent, approximately 93,000,000 
bbl, over 1953 production. Production 
in 1953 was 30 per cent over the previ- 
ous year. Pipe line construction in 


Canada is expected to break all records 
in 1955. 


x k * 


Mines Bureau Reorganizes 
The U. S. Bureau of Mines is reor- 
ganizing its health, safety, and coal 
mine inspection activities into separate 
divisions. Each activity will be handled 
separately beginning January 1. New 
divisions are being created for health 
and safety; there will be 8 districts and 
12 sub-districts under the change. 


x *k * 


Record Attendance at API 


Registration for the 34th annual 
meeting of the American Petroleum 
Institute totaled 6550, setting a new 
record. Previous record was made in 
1952, with 6392 registrations. 


x k * 


More Motors Running 

Our State Department reveals one 
clue to increase in foreign oil demand. 
Motor vehicles in Belgian Congo it 
creased from 31,984 in 1951 to 43,335 
in 1953, more than 35 per cent in 2 
years; in Indonesia motor vehicle regis- 
trations have reached 164,328, an 80 
per cent increase since 1951. 
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rs 15 WAYS BETTER 


Tv ehen any comparable rig 


me ef. 

is the 

clud 

a . 1 Mud Pump Drive is driven by draw work’s engines through a Cardwell air 
crude friction clutch, which is capable of handling the full horsepower of the rig. 
Stand Full horsepower of the rig can be used for hoisting and for driving the 


: and pump when drilling. Moving and rigging up is simplified with this 
y, and built-in mud pump drive. 


“Trailerig” with two engines is within eight feet road width for maximum 


























. a 2 portability regardless of the overall length of the engines. Placement of 
rollin engines eliminates eccentric loading and engine overhang. 
3 Truss-type trailer frame gives exceptional strength and rigidity with mini- 
mum weight. 
4 All rig assemblies are easily accessible. . 
it Up 5 Catheads are located ahead of driller for ease of operation, maximum visi- . 
put is bility and safety. 
of 15 4 Single chain rotary drive is placed well forward to eliminate secondary 
10,000 chain drives to table. 
uct ion “ One-way rams erect the mast and are supplemented by one-way leg receiving 
previ- rams which support the mast as it goes over center and push the mast over 
ion in center when lowering. 
ecords F:} No trailer ramp is needed with the “Trailerig”; this eliminates extra loads 
and rig-up time. 
9 Driller has maximum visibility, both to the rotary table and up the mast to 
the racking platform and crown. 
izes 10 Ample space is provided under platform for blowout preventers and well- / 
; reor- head connections without using ramps. Complete accessibility from either 
1 coal side. s 
parate 11 Crown sheaves are mounted on Timken bearings for maximum service and 
andled life. 
he 12 “Trailerig” is a completely unified design combining draw works assembly 
rape and telescoping mast with trailer frame. 
ge. 1 3 Every wearing part of the “Trailerig” is heat-treated for wear resistance and 
long service life. 2 . 
14 Two-engine drive gives power necessary for modern drilling operations, u—| 7 
yet the “Trailerig” does not exceed 8-foot road width. =i Me 
AP 15 Circulating water-cooled brakes are standard equipment. 22” single Park- \ 
wr ersburg Hydromatic brake.is available for auxiliary braking. Oh 
oleum — 
a new / i y 
ade in This Cardwell “Trailerig” has proved to be the most practical ; in 
and profitable rig available for 5,000-foot drilling and 10,000- K 
foot workover jobs. It is designed and built to provide the : 14 
modern drilling contractor with a complete rig that is easy to ‘ 








move and rig-up, and fast in operation. 
With the addition of a mud pump, a string of pipe and the 





ae usual tools, the “Trailerig” is ready to drill. 
go in Write today for catalog and prices, or see nearest Cardwell representative 
13,335 
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O. Drawer 2001 . . Long Distance Telephones 128—129—130 
'e Address: “ALL STEEL,’’ Wichita — “CARDSTEEL,” New York 
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One week he’ll be in Cincinnati for 
the opening of a new asphalt refinery, 
then it’s back to Taft, California, for a 
civic celebration. The day after, it’s 
New York, after a stop-over at Hous- 
ton. And in between, there’s a succes- 
sion of decisions to make at the home 
office in San Francisco. 

For T. S. (Ted) Petersen, president 
of Standard Oil Company of Califor- 
nia, this busy schedule has become as 
routine as his daily commuter’s circuit 
to and from the office. 

In a near-lifetime of selling petro- 
leum, Ted Petersen has clocked enough 
mileage to girdle the globe a dozen 
times. Experience taught him long ago 
that in the selling game you can’t be 
a stay-at-home. 

Standard’s president began learning 
this lesson at the pump block of one of 
the company’s service stations 32 years 
ago. In the 3 decades since, he’s put it 
to use on some 22 different assign- 
ments that have taken him throughout 
the company’s marketing territories. 

Since he stepped up to the presi- 
dency, Petersen now ranges the coun- 
try—and occasionally other parts of 
the world—overseeing the company’s 
whole scope of activities. But whatever 
the nature of his duties, he tries to han- 
dle them with the same direct, face-to- 
face approach that he developed as a 
salesman and personnel man. 

Petersen was born in Logan, Utah, 
in 1896, later moved to Portland, Ore- 
gon, with his family. As a student at 
Portland’s Washington High, he played 
football and basketball and was elected 
president of the student body. 

He also went out for debating, an 
experience that was to become increas- 
ingly useful later on. In an average 
year he’ll probably make a dozen major 
speaking appearances and reluctantly 
have to turn down that many more. 

Back from a term of military train- 
ing in World War I, Petersen decided 
Standard’s growing organization 
offered a young man plenty of oppor- 
tunity for advancement. It turned out 
to be a wise decision. After six months 
on the station pumps, he moved into 
a white-collar assignment and began 
climbing the ladder. ; 

By the mid-thirties he was in the 
management of Standard Stations, Inc., 
the company-owned stations, and in 
1938 was appointed general manager 
of the chain. 

Transferred to the parent company 
later that year, Petersen served suc- 
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T. S$. PETERSEN 
President 
Standard Oil Company of California 


cessively as assistant to the president 
and manager of employee relations; 
assistant general sales manager, and 
manager of the marketing department. 

In June of 1942 he was elected to 
the board of directors and the follow- 
ing December was elevated to vice 
president. He has been president of 
Standard of California since January 8, 
1948. 

Petersen is an active member of the 
Secretary of Commerce’s Business Ad- 
visory Committee and served as one of 
the hosts when that group met on the 
West Coast this year. Recently, also, he 
headed the California business dele- 
gation to President Eisenhower’s White 
House Conference on Traffic Safety. 


For some years he has figured in the . 


affairs of the American Petroleum In- 
stitute and is currently chairman of the 
committee which selects the recipient 
of the Institute’s annual Gold Medal 
Award for distinguished service to the 
industry. 

As consulting professor of marketing 
to Stanford’s Graduate School of Busi- 
ness, Petersen makes an annual pres 
entation reviewing his company’s his- 
tory and progress. He has also lectured 
on U. S. foreign trade to the school 
of business at the University of South- 
ern California. 

What time he has for personal recre- 
ation, Petersen likes to devote to his 
garden at home in suburban Hills 
borough, an occasional golf game, oF 
foray after ducks. 
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1954 








Meetings 





a 


Dec. 8-10—Oil Industry Information Com- 
mittee, Waldorf-Astoria Hotel, New York, 
New York. 

Dec. 12-15—American Institute of Chemi- 
cal Engineers, annval, Statler Hotel, New 
York, New York. 

Dec. 27-30—American Association for the 
Advancement of Science, University of 
California, Berkeley, California. 


1955 


Jon, 10-14—Society of Automotive Engi- 
neers, annual meeting and engineering dis- 
play, Sheraton-Cadillac Hotel and Hotel 
Statler, Detroit, Michigan. 

Jon. 17-18—Kansas Oil Men's Association, 
annual, Baker Hotel, Hutchinson, Kansas. 
Jon. 17-19—Pipe Line Contractors Asso- 
ciation, Statler Hotel, Los Angeles, Cali- 

fornia. 

Jon. 20-21—National Industrial Confer- 
ence Board, Hotel Astor, New York, New 
York. 

Jon. 24-26—Plant Maintenance and Engi- 
neering Conference, annual, International 
Amphitheatre, Chicago, Illinois. 

Jan. 24-27—American Society of Heating 
and Ventilating Engineers, annual, Phila- 
delphia, Pennsylvania. 

Jan. 26-282—Symposium on Instrumenta- 
tion for Process Industries, Texas A&M 
College, College Station, Texas. 

Jon. 27-282—American Chemical Society, 

“Southeastern Texas section, symposium on 

rbon chemistry, Houston, Texas. 

Feb. 10-12—Institute of Radio Engineers 


Conference and Electronics Show, 
Baker Hotel, Dallas, Texas. 

Feb. 13-17—American Institute of Mining 
and Metallurgical Engineers, annual, 
Conrad Hilton Hotel, Chicago, Illinois. 

Feb. 13-18—American Society for Testing 
Materials,. Committee D-2 on Petroleum 
Products and Lubricants, Rice Hotel; Houston, 
Texas, 

Feb. 14-16—American Association of Pe- 
troleum Geologists, Rocky Mountain re- 
gional, annual, Billings, Montana. 

Feb, 16-18—National Association of Cor- 
rosion Engineers, annual short course for 
pipeliners, Mayo Hotel, Tulsa, Oklahoma. 

Feb. 25—Natural Gasoline Association 
‘of America, Permian Basin regional, Schar- 
baver Hotel. Midland, Texas. 

March 7-11—National Association of Cor- 
rosion Engineers, Palmer House, Chicago, 
Illinois. 

March 9-11—American Petroleum Insti- 
tute, Southwestern District, Division of Pro- 
duction, Jung Hotel, New Orleans, Louisiana. 





NOMADS TO MEET 

New York, N. Y., Chapter, First Monday 
of the Month, Biltmore Hotel, New 
York. Secretary, O. B. Latrobe. 

Houston Chapter, Second Monday of the 
Month, Ye Olde College Inn, Houston, 
Texas. Secretary, Harry E. Estes. 

Los Angeles Chapter, Second Wednes- 
day of the Month, Jonathan Club, Los 
Angeles, Calif. Executive Secretary, 
Wallace A. Sawdon. 

Tulsa Chapter, Third Friday, “After 
Five’ Room, Hotel Tulsa. Secretary, 
Gilbert Swift. 

Dallas-Fort Worth Chapter, Dallas, 
Texas. First or Second Monday of the 
Month. Secretary, Glen Tableman. 
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3. Cooling and 
condensing units 


4. Air coolers 


AEROMASTER FANS 


Ask the manufacturer . . . ask the 
user... what fan he prefers for his 
cooling equipment. Chances are 
he’ll say Aeromaster. 


Why? Because he knows from 
experience that Aeromaster Fans 
can be relied upon to give good 
service. 

Aeromaster Fans are precision- 
engineered, adapted from high 
speed aircraft propellers. They 
have adjustable blade pitch and 
anti-flutter design . . . therefore, 
require less horsepower. And they 
last longer too, thanks to the 
exclusive Aeroloid blade coating 
to resist acids and alkalies, abra- 
sion and weather. Overall result: 







te 
5s KOPPERS 
WwW 


METAL PRODUCTS Div. 
e KOPPERS COMPANY, 
INC. eBALTIMORE, MD. e 


Aeromaster Fans give more cooling 
at lower cost. 

Available in 4, 6, or 8 blade 
styles, in diameters of 5 to 24 ft., 
with capacities up to 1,000,000 
cubic feet per minute, all Aero- 
master Fans are fully guaranteed. 


Koppets also has trained engi- 
neering’ specialists available in 
principal cities, insuring prompt, 
expert Aeromaster Fan service. 
And Koppers is always ready to 
consult with you on special fan 
problems. Next time you plan a re- 
placement of present fans, specify 
Aeromaster. When you consider 
new equipment, call on Koppers 
... always eager'to be of service. 


-denomasten’ Fans 


= MAIL COUPON TODAY FOR COMPLETE INFORMATION = 


KOPPERS COMPANY, INC., Aeromaster Fans, 322 Scott St., Baltimore 3, Md. 
Gentlemen: Please send me detailed information on Aeromaster Fans for 


| 

| 
This Koppers Division also | C01 0G e Cuba werrereceteetesss (name and type of equipment to be cooled). 
supplies industry with Fast's | 
Couplings, American Ham- { PE rete Ws ses ee deecseveeNreeeabeeenese Saesccaddonsseeneeeoteneds 
mered Industrial Piston and | 
Sealing Rings, Koppers Elec- MlRcvwacereceleseiesaseseeusess I inicucananenGhbedadaness ot 
trostatic Precipitators and | 
Gas Apparatus. Ei | PIE sininso ssw cwtawebewcivan sats cabaseen-tskbeussbaeeeseescccsiocese 
Products Sold with Service | 


GWi.0000+00cccttbeebiounsiod Zone. po MN catia Cuwekaseboncakene 





Te obtain more information on products advertised see page E-37 
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March 20-23—American Institute of Chen, 

‘ ical Engineers, Kentucky Hotel, Lovisvill, 
Kentucky. 

March 24—National Industrial Cone, 


ence Board, Shamrock Hotel, Housio, 
Texas. . 

March 24-25—American Gas Association, 
gas supply, transmission, and storage Con. 
ference, William Penn Hotel, Pittsburgh 
Pennsylvania. 

March 27-29—Texas Independent Pr, 
ducers and Royalty Owners Assoeig, 
tion, annual, Hotel Texas, Fort Worth, Texg; 

March 28-31—New York Oil Finders Coq. 
vention, the American Association of Petro. 
leum Geologists, the Society of Econom, 
Geophysicists, and the Society of Econom 
Paleontologists and Mineralogists, annua) 
Statler Hotel, New York City, New York, 

March 28-April 1—Ninth Western Meta 
Exposition, American Society for Meta; 
and 19 other technical societies, Ambasso. 

A tremendous variety of dor Hotel, Los Angeles, California. 

= April 13-15—Natural Gasoline Associc. 

fluid mixing needs are tion of America, annual, Baker and Adol. 

phus Hotels, Dallas, Texas. 

ably handled by the com- April 13-15—American Society of Lubri. 
cation Engineers, annual, Hotel Sherman, 
Chicago, Illinois. 

April 19-21—Southwestern Gas Measure. 
ment Short Course, University of Okl. 

. homa, Norman, Oklahoma. 

are flexible to help solve May 1-4—American Institute of Chemical 

your problems. For com- Engineers, Shamrock Hotel, Houston, Texas, 

May 1-4—Liquefied Petroleum Gas Asso. | 

) lete information and ciation, annual, Conrad Hilton Hotel, Chi- 

cago, Illinois. 

engineering data, write for May 9-10—American Gas Association, 
gas supply, transmission and storage con. 
ference, Hotel William Penn, Pittsburgh, 
Pennsylvania. 

May 9-12—American Petroleum Institute, 
midyear meeting, division of refining, Jet. 
ferson Hotel, St. Louis, Missouri. 

out your complex mixing May 14-22—Deutsche Gesellschaft fur § 

Chemisches Apparatewesen, (world. 

problems with you. wide chemical plant and equipment exposi- 
tion), chemical plant and apparatus exhibi- 
tion and congress, Frankfurt am Main, 
Germany. 

May 16-18—American Petroleum Insti: 
tute, division of transportation, midyear 
committee conference, Edgewater Beach 
Hotel, Chicago, Illinois. 

May 19-20—National Industrial Confer: 
ence, Waldorf-Astoria Hotel, New York, 
New York. 

June 3-5—Desk and Derrick Seminar, spor- 
sored by Dallas Club for Regions 4 and 5, 
Southern Methodist University, Dallas, Texas. 

June 5-9—Canadian Gas Association, on- 

Model VB-WT nual, Sheraton-Brock Hotel, Niagara Falls, 

Turbine Mixer Ontario, Canada. 

June 6-10—American Petroleum Institute, 
division of production, midyear committee 
conference, Brown Palace Hotel, Denver, 
Colorado. 

June 6-15—Fourth World Petroleum Com 
gress, Rome, Italy. 

June 9-10—Pennsylvania Grade Crude Oil 
Association, Hotel William Penn, Pitts 
burgh, Pennsylvania. 

June 9-10—Natural Gas and Petroleum 
Association of Canada, Royal Connaught! 
Hotel, Hamilton, Ontario, Canada. 

~ ie June 12-17—SAE Golden Anniversary 
Series A ee Hadden Hall 
Atlantic City, New Jersey. 

Sido Entering Mixer June 16-18—Interstate Oil Compact Com 
mission, Cosmopolitan Hotel, Denver, 
Colorado. 

June 28-July 1—American Society for 
Testing Materials, Chalfonte-Hadden Hall 

Atlantic City, New Jersey. 
IND U S T h | ft S IN C . Sept.—American Association of Desk and 
° Derrick Clubs of North America, o 

Dept. E, Regent St., Norwalk, Cona. nual, New York, New York. 


Series C plete line of Eastern Mixers. 


Side Entering Mixer Size and power of mixers 


Eastern Fluid Mixing Cata- 
logs. Eastern engineers are 


always available to work 
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WE’VE HAD IT! 





Worst Economic Dip 


Believed To Be Over 


The Future Looks 


FINANCIAL reports for the first 
three quarters of 1954 showed the ma- 
jority of oil companies with higher 
gross income than 1953 but most of 
them this year did not meet their net 
income for the first nine months of 
1953. 

The dip was lowest in the third quar- 
ter. If most economists are right, this 
was the low point for the remainder of 
this year and for 1955. Indications 
give solid basis for improvement both 
in the overall economy and in the oil 
industry. 

Interesting point is that, although 
more than two-thirds of those making 
reports showed less net profit than in 
1953, at least 2%3 times as many had 
a net profit greater than in 1952. 
Profits, on the whole, were somewhat 
off from the record high made in 1953 
but still above the second high year of 
1952. After a more successful fourth 
quarter, the year’s net return may still 
top 1953. There is little question that 
1954’s gross income for the industry 
will hit the all-time record. 

Various explanations for the dip in 

business were given but the prime one 
was reduction in production brought 
about by state allowable cuts. 
Standard Oil Company (Ohio) stated: 
‘Sales and operating revenue declined 
7 per cent. This was primarily due to a 

*Management Editor. 


ERNESTINE ADAMS* 


substantial drop in the physical volume 
of unbranded products sold in whole- 
sale markets. In addition, reduced in- 
dustrial activity adversely affected the 
demand for residual fuel oil, coke and 
other industrial products. However, 
Sohio achieved a 3 per cent gain in the 
quantity of light refined products sold 
through usual marketing channels. 

‘As a result of the reduced physical 
volume, operating costs were 6 per 
cent lower for the 9-month period. 
However, this decline only partially 
offset the loss in revenue and was also 
proportionately less than the reduction 
in volume.” 

Middle States Petroleum had this to 
say: “Decrease in gross and net income 
resulted largely from drastic reductions 
in allowable production which are still 
in effect and are likely to continue 
during the last quarter of the year, with 
expected similar effect upon gross and 
net income for the last quarter.” 

Although Sinclair Oil Corporation 
has an increase for the 9-month period, 
it had a 5 per cent decline in the third 
quarter. Its report pointed out that in 
Texas there “were 46 ‘allowable’ pro- 
ducing days in the third quarter of 
1954 against 61 such days in the sim- 
ilar 1953 period.” 

Proration and other items were men- 
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Brighter 


tioned in the report of Standard Oil 
Company (Indiana). “Decrease in earn- 
ings for the 9 months was due prin- 
cipally to a decline of 9.5 per cent in 
the company’s net crude production as 
a result of reduced allowables in most 
states, a sharp decrease in sales of 
aviation gasoline to the military, and 
increased amortization charges. Other 
factors reducing earnings were relative- 
ly low refinery runs and product prices, 
especially in the third quarter.” 

Skelly Oil Company, despite a small 
decrease in earnings, approved the reg- 
ulations with this comment: ‘“Permis- 
sible crude oil production continued to 
decline as restrictions imposed by state 
proration boards increased in severity. 
It is believed that over-production of 
crude oil by the industry is being met 
and gradually overcome by this kind 
of drastic but wholesome and construc- 
tive state regulation.” 

The third quarter dip was explained 
by Phillips Petroleum Company: 
“Earnings in the third quarter of this 
year were affected to a greater extent 
by lower allowable crude oil produc- 
tion rates common to the industry, re- 
duction of refinery output to maintain 
gasoline inventories in line with slack- 
ened demand in the spot market, and 
scattered weakening of product prices 
in local areas.” 

In its report for the year ending June 
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1Period of 1 year ending June 30. 
26-month period ending June 30, 1954. . 
*Dividends from affiliates were $3,133,000 in 


FINANCIAL REPORTS FOR FIRST NINE MONTHS OF 1954 
Gross income Per cent Net income Per cent Per common share Price per share 
change net income 
9 mo., 1954 1953 from 9mo.,1954 9mo., from Sept. Dec. 
Name of company $000 1953 $000 1953 $000 1953 1954 1953 1954 1953 
| Oe 61,617 63,543 —3 11,657 12,962 —1ll 3.70 4.11 181% _ 165 
Anderson-Prichard. . 41,399 38,983 + 6 2,535 3,368 —25 3.12 4.14 4416 4314 
ists canewk ,808 7,001 +12 3,310 3,333 —1 1.66 1.67 24 18 
AshlandO & R...... 172,503 177,888 —3 5,124 7,736 —65l 72 1.21 1234 1154 
SE icnetectroos 433,395 447,215 —3 26,401 33,062 —25 2.84 3.58 3434 28 
ee 1,361 1,332 +2 160 178 —l1 43 48 1134 11 
Cities Service........ 619,459 644,727 —4 30,911 37,715 —18 7.95 9.70 107% 78 
Continental.......... 373,502 358,698 + 4 31,337 31,168 +1 3.22 3.20 71 52 
Cosden Pet.......... 35,722 34,068 + 5 2,423 2,179 +11 2.34 2.69 1934 15% 
Deep Rock®.......... 29,962 31,099 —4 2,4165 1,024 +136 5.24 2.28 4614 35% 
rer 17,312 16,424 +5 745 961 —29 1.60 2.07 2434 16% 
General American'.... 13,922 13,667 + 2 6,573 5,388 +22 5.49 4.71 484 40% 
RC Lvaceusce: sceaneaai 1,205,000 .-e- 116,369 116,828 0 4.74 4.76 61% 4644 
a a aera telat 32,6185 38,153 —17 5,1 12,029 —136 1.62 3.86 28% 20 
| 2,837 21,944 +4 8,129 7,712 5 4.33 4.11 71% 57 
Houston Oil......... 24,029 24,010 +0 4,308 5,002 —16 3.23 3.77 77% 6634 
, Hugoton Production. . 3,133 982 + 5 485 1,244 +419 1.75 1.46 4516 40 
See 13,741 9,057 +52 ,004 587 +71 .34 17 7 6 
; Kerr-McGee!........ 32,371 32,339 +0 2,360 2,669 —13 1.86 2.12 41% 41 
Lion Oil...... 3,552 68,158 +8 588 7,450 +2 2.45 2.41 41% 29% 
La. Land & Exp...... 18,778 16,764 +12 10,579 8,017 +32 3.55 2.69 743% 513% 
Maracaibo........... 1, 1525 —1 341 324 + 5 .69 65 7 
Mid-Continent Pet.... 122,276 128,004 —5 9,795 10,626 —8 5.25 5.72 9344 +66 
Middle States........ 310 571 —3 1,662 J —14 72 82 1234 12% 
Monterey Oil........ 5,18y 5,288 —2 553 1,912 —247 43 1.72 34% 3354 
Ohio Oil............. 187,218 181,267 +3 28,281 33,025 —17 4.31 5.03 65% 5334 
Pacific Western. ..... ,668 796 +21 5,276 8,969 —70 .93 1.64 334% 31% 
Panhandle Oil........ 802 9,682 +1 658 664 — 1 41 42 7% 6 
Phillips Pet.......... 586,779 565,702 +4 55,615 55,458 +0 3.80 3.80 62% 53% 
Plymouth Oil... .. 623 73,442 —7 4,930 6,744 —37 2.05 2.81 28 235 
Di ccccine seaeees “Qadiaws sas 20,829 18,518 +12 4.71 4.14 624% 46% 
Quaker State... .. 33,682 37,310 —l1 1,480 34 —4 1.79 1.66 25% 21% 
Richfield. ...... 159,794 149,190 +7 18,278 19,359 — 6 4.57 * 4.84 57% 48 
Se a eae alae 29,078 8,803 +1 5,346 214 3 1.46 1.43 374% 29144 
Shamrock Oil & Gas 28,305 25,049 +13 5,473 4,184 +31 3.65 2.82 495% 40% 
Shell Oil 975,711 933,476 +5 89,545 81,481 +10 3.26 2.97 56 38144 
Mivtisvereeticss. thetees  ¢hbneue eee 6,709 6,327 6 1.88 1.78 26% 1934 
Se 741,539 683,478 +8 52,896 47,506 +11 4.29 3.87 46% 31% 
nics weaaes 156,312 164, —3 933 22,600 —8 3.64 3.93 454%, 35% 
Socony-Vacuum...... 1,185,400 1,189,900 +0 128,000 133,000 —4 3.65 3.80 48% 354 
Standard California... 904,366 859,382 + 5 154,921 140,217 +10 5.15 4.66 75% 52% 
Standard Indiana..... 1,240,428 1,284,546 —4 81,444 { —9 5.24 5.76 92% 6814 
Standard Jersey...... 4,235, 4,156,000 +2 438,000 432,000 +1 7.23 7.13 100 72 
Standard Ohio....... 6, 252,157 — 6 12,385 14,198 —15 2.93 3.38 41% 32 
Sun Oil?............. 328,343 322,115 + 2 20,407 21,659 — 6 2.64 3.03 7814 693% 
ae 94,200 105,445 —12 15,900 18,900 —19 1.51 1.84 193% 16% 
| 77,421 73,136 +6 10,360 12,000 —16 24.53 28.36 725 650 
Texas Company...... 1,228,076 1,193,823 + 3 151,880 133,353 +14 5.53 4.85 79 57% 
Texas Gulf Prod... ... 9,71 8,218 +18 3,813 2,912 +31 3.12 2.63 8914 39 
Texas Pacific C & O.. 16,201 16,039 +1 5,697 5,684 +0 3.21 3.21 45 3434 
Tide Water Associated 338,289 349,232 —3 26,967 26,915 +0 2.01 2.00 2414 204% 
Toklan Royalty. ..... 941 868 +8 238 169 +41 27 .20 4% 4% 
Uniof Oil of Calif..... 266,038 238,207 +12 27,151 28,007 — 3 3.98 4.11 49% 38% 
Union Sulphur & Oil.. 13,921 15,333 —10 936 1,306 —40® 1.05 1.95 44 37% 
Universal Consolidated 2,949 4,117 —-40 1,201 1,803 —850 1.99 3.09 63 58 
Warren Pet.......... 89,680 90,753 —1 6,387 7,602 —16 3.76 4.47 383% 30% 
Wilcox Oil........... 7,496 6,636 +13 437 708 62 1.56 2.52 2214 21% 
Woodley Pet......... y 2,144 +12 482 437 +10 .58 .59 40 33 
*Now merged with Colorado Oil and Gas 1954 ; $10,229,000 in 1953. 
Corporation. *Adjusied. 


5Includes sales of oil properties. 
*In 1953 earned $201,172 in steamship opera- 
tions; lost $32,991 in 1954. 







































30, General American Oil Company of 
Texas blames imports: “The domestic 
oil industry, as previously pointed out, 
has been hampered throughout the year 
by foreign imports at high rates, high 
inventories, particularly of products, 
and the resulting severe curtailment of 
production. This condition has not im- 
proved, but is at present more acute 
than ever.” 

Products prices get the credit for the 
third quarter drop by Lion Oil Com- 
pany: “Prices of principal refined pe- 
troleum products during the quarter 
continued at a point substantially be- 
low the level of a year ago. There was 
an increase in mid-1953 as a result of 
an advance in the cost of crude oil. 
Since that time crude oil has held firm 
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but refined oil prices have been re- 
duced because of excessive inventories 
throughout the industry.” 


All Divisions Down 

The report of the integrated com- 
pany of Mid-Continent Petroleum Cor- 
poration set down the decrease in each 
step: 

“State allowables in Oklahoma, 
Texas and Kansas, where the greater 
part of the corporation’s production is 
located, were reduced substantially 
during the year resulting in lower 
crude production, decreased pipe line 
runs and a curtailment of drilling op- 
erations. Excessive stocks of gasoline 
and other petroleum products through- 
out the United States have resulted in 


lower prices for most of the Principal 
products. Refinery runs have been cyy. 
tailed to avoid further excessive ag. 
cumulations and although the situation 
is gradually improving, these factors 
materially affected earnings in the first 
nine months of this year.” This o¢. 
curred despite gains at the company’s 
own bulk and service stations. 

The fact that Houston Oil Com. 
pany had greater productive Capacity 
in 1954 than in 1953 was not enough 
to offset allowable production. Its re. 
port shows that producing days jp 
Texas were reduced 19 per cent in the 
first 9 months of 1954. Houston Oj 
also had higher dry hole costs and de. 
preciation charges in line with its ex. 
panded exploration and development 
program. 

One of the companies to show an 
increase for the first 9 nine months 
(14 per cent) was Pure Oil Company, 
This was in spite of a third quarter de- 
cline. Its report stated crude oil pro- 
duction was off about 7 per cent from 
the same period in 1953. 

Net income for 1954 over 1953 for 
Socony-Vacuum increased $2 million 
for the first quarter, decreased $2 mil- 
lion the second quarter and decreased 
$5 million the third quarter compared 
to same period in 1953. Reason was 
“lower allowable crude oil production, 
combined with higher costs and lower 
selling prices.” 


Exploration Costs Up 

Ohio Oil Company, with about the 
same gross income, had a lower net 
for 1954. “This reduction resulted pri- 
marily from increased costs of an ac- 
celerated exploration program, lower 
crude oil production, and depressed 
prices for refined products,” the re- 
port stated. 

The fact that costs of developing 
reserves were increasing was brought 
out by Continental Oil Company’s re- 
port, which stated: “Under the ac- 
counting practice followed by Conti- 
nental Oil Company, intangible devel- 
opment costs incurred in drilling all oil 
and gas wells are charged against cur- 
rent earnings. Such costs for the third 
quarter of 1954 ‘amounted to $10.8 
million compared with $8.4 million 
for the third quarter of 1953. 

“For the first 9 months of 1954, 
intangible development costs totaled 
$26.5 million as compared with $20.3 
million for the same 1953 period. 

“The higher per well intangible de- 
velopment costs in 1954 were caused 
by drilling wells to a greater average 
depth, by a larger proportion of wells 
drilled in offshore areas and by a sub- 
stantial increase in exploratory drilling 
activities. These higher outlays for 
drilling reflect the constantly rising 
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Total gross income of petroleum industry, total net 


income, and capital expenditures expected to make new 
records in 1954 but indications are that per cent return on 
$18 billion investment will drop for third straight year. 


costs of finding and developing pro- 
duction.” 

Barron’s* points out that producing 
companies must be more aggressive in 
their search for oil or lose out to larger 
firms. “The least aggressive company,” 
reads this opinion, “at times could show 
the best gain in earnings (since World 
War II) because it was spending less to 
look for oil.” 


Competition Heavy 

Several reports mentioned curtail- 
ment, adjustments, or expansion be- 
cause of competition. This year has 
seen competition, always tough in the 
oil industry, a stronger force than it 
has been since pre-World War II days. 

Atlantic Refining Company sold its 
marketing subsidiaries in the Eastern 
Hemisphere to Anglo-Iranian Oil Com- 
pany for some $28 million net to be 
paid by deliveries of crude oil. Atlan- 
tic’s report emphasized that the coun- 
tries involved in the agreement could 
be more economically served by other 
companies, such as Anglo-Iranian, 
with Middle East crude and local 
refineries. 

Refinery operations were curtailed 
by Ashland Oil and Refining Company, 
its report said, the idea being that the 
company withdraw from competition 
involving less profitable business. 

Sunray Oil Corporation reported: 
“Capital expenditures by Sunray and 
its affiliates for these new facilities 
have effected an improvement in Sun- 
ray’s ability to meet competition with- 
in the industry and furnish a stronger 
position for future growth.” This men- 
tion of the advantages of improved 
plants was repeated in several other 
reports. 

Cosden’s report points out that its 
hydrofluoric acid alkylation unit and 
related facilities for producing aviation 
gas went on stream in July, accounting 
for increase in earnings. 


Release Annual Reports 

Included with the 9-month state- 
ments in the accompanying table are 
4 full year and one 6-month report. 
General American, Husky, Kerr-Mc- 
Gee, and Superior released their an- 
nual reports after June 30, 1954. Sun 
Oil does not give quarterly reports. 

Superior spent almost $6 million 
more in 1954 for development of oil 
Teserves than in 1953. This paid off 
with 53 more producing wells than 

*November 15, 1954 issue, Page 11. 





last year and only 8 more dry holes. 
Total net wells completed were 305 
or 33 per cent more than in 1953. 

A small integrated firm—Husky Oil 
Company—continued to climb with a 
52 per cent increase in gross and a 71 
per cent increase in net income. 
Against the trend Husky’s crude oil 
production revenue rose 28 per cent. 
Operations of Trans-Tex Drilling Com- 
pany and Gate City Steel Works, Inc., 
both new acquisitions of Husky, were 
also factors in 1954 gains. 


Capital Investment Steady 

The trend of capital expenditures 
could not be put into figures as only a 
few reported them for the 9 months 
but they seemed to be keeping up well 
with last year and will probably end up 
with the all-time record. 

The consolidated companies re- 
ported by Standard Oil Company 
(New Jersey) made capital expendi- 
tures of $435 million in 9 months of 
1954 compared to $411 million in the 
1953 period. Tide Water Associated 
reported capital expenditures for three 
quarters in 1954 at $41 million com- 
pared to $32 million in 1953. 

Fast tax write-ofis granted by federal 
authority has been a strong incentive 
for capital expenditures although this 
will level off with the new tax law 
which speeds up regular depreciation 
allowance. 


Income Up Slightly 

The overall picture is one that may 
be surprising to those who have fol- 
lowed the course of the industry for 
three-fourths of 1954. Despite over- 
supply, excessive refinery runs, and un- 
expected leveling of demand, gross in- 
come has risen about 2 per cent over 
1953, the previous record, and net in- 
come for the list under study went up 
1 per cent. 

Interesting also is the fact that from 
December 1953 to September 1954 
the common stock of every company 
of the 58 in the list showed some rise; 
a few were slight, the majority sub- 
stantial, and some were spectacular 
increases. 

This unbroken trend is due to the 
general stock market buoyancy, to ex- 
panded capital investment in recent 
years, and to increased dividends. 

As the petroleum industry earnings 
level off any attempt to use the com- 
bined figures to point up particular 
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factors is impossible. Of the large in- 
tegrated companies some showed de- 
creases from 1953 and others had 
gains. Producing companies were di- 
vided similarily. Each company report 
has to be examined separately; the 
overall picture is an industry moving 
on a fairly level line, with individual 
firms having a wide range of income 
increases or decreases. 

In spite of record income, percent- 
age returns On investment will likely be 
less this year than in 1953. This rate of 
return on net capital has been decreas- 
ing since 1951 when returns were 16.8 
per cent; 1952 showed 14.6 and 1953 
had 14.5 per cent return. Net invest- 
ment has recently been estimated at 
$18 billion. 


What's Coming? 

When all the figures have been added 
and averaged and analyzed, the econo- 
mist is supposed to have a good idea of 
what the future holds. The trouble with 
that simple step is that there is no way 
of determining in advance what peo- 
ple will do. 

Last year the economists predicted a 
4 per cent rise, or thereabout, in 1954, 
and it looked right on a curve but the 
public never filled its consuming role. 
People had more money but spent less; 
business was forced to reduce inven- 
tories, and production slowed. 

Countries in the free world outside 
the U.S. have had a more rapid rise in 
oil consumption and probably will con- 
tinue to in 1955. In Western Europe, 
for instance, 1954 consumption is run- 
ning 8 to 10 per cent higher than in 
1953. Australian consumption for the 
first half of 1954 was 12 per cent above 
the 1953 demand for oil products. 

This year the predicted increase for 
oil and gas in 1955 has been slightly 
lowered, perhaps because of dampened 
spirits within the industry. The 3 per 
cent increase generally mentioned 
seems a safe estimate since recent 
weeks have shown-business and indus- 
try on the rise. 

So far no one has openly predicted 
any slowing down for business in 1955, 
as every one was freely doing a year 
ago. The question of the future has 
been concerned only with the rate of 
speed of expansion. 

These factors will have the most 
effect on petroleum’s economic fate: 
Excessive producing and refining ca- 
pacity, oil imports, and federal regula- 
tion of gas production. Because the in- 
dustry is giving more than usual atten- 
tion and more concentrated effort to 
working out its problems brings real 
hope for improvement. 

In this event, the petroleum industry 
can look forward to its greatest year 
in 1955. eee 
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IN A SURPRISE ATTACK 


WILL YOO SURVIVE? 


























Preparedness is our first line of de- 
fense, for an enemy is not likely to 
strike a nation geared to strike back. 
Ordinary caution, which stems from 

the instinct of self-preserv 
only keep us half safe. In order to be 
sufficiently secure so that most of us 
may survive an all-out enemy attack, 
planned security is essential. 


Question: Why should the petroleum 
industry be so interested in civil de- 
fense? 


Answer: Petroleum is one of the most 
vital products that a nation has in war- 
time, and will be among the first that 
an enemy would seek to destroy. If the 
industry is prepared so that damage in- 
flicted is at a minimum, the flow of 
products for defense cannot be seri- 
ously impaired. The role of the indus- 
try is twofold: It must keep oil prod- 
ucts flowing and it must, along with 
every other loyal American, protect its 
country’s interests against all emer- 
gencies. 


Q. Does your own company have a 
security program? 


A. Yes. Standard of Indiana began sev- 
eral years ago to study the idea of set- 
ting up a protection and security pro- 
gram that would give us the protection 
we need at the present and be ready to 
shift into high gear in case of emer- 
gency. While we hope that an attack 
never comes, prudence dictates that we 
take some precautions. The principal 
steps taken have not been unduly ex- 
pensive, and some have had collateral 
advantages. They include: 
1. Microfilming and remote storing 
of all important corporate 
records. 
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2. Renting empty warehouse space 
outside Chicago for possible 
emergency offices. 

3. Setting up detailed plans for 

emergency office staffing and op- 

erations. 


Other actions taken by our company 
mainly for operational reasons also 
tend to promote our preparedness 
against possible atomic attack. One 
new refinery has been built in a rela- 
tively nonstrategic area. Our products 
pipe lines, which have been extended 
to interconnect four of our inland re- 
fineries and their main markets, would 
help to prevent possible disruption of 
our supply system. Also supervisory 
activities in all branches are being more 
and more decentralized. 


Q. Will it cost a lot of money? 


A. There is no need at this time to 
spend a lot. Preliminary planning is 
adequate. As I have said, our com- 
pany’s security program has not been 
prohibitively expensive, and we feel 
that we have gained advantages by hav- 
ing it. The actual cost is impossible to 
estimate in dollars and cents. Essential- 
ly the same program can be put into 
effect by all companies, but individual 
organizations will have their particular 


Frank V. Martinek, assistant vice 
president, Standard Oil Company of 
Indiana, and one of the nation’s fore- 
most authorities on plant security and 
protection, was questioned about the 
part of the petroleum industry in this 
preparedness program. He gives here 
some practical answers to what can 


be done about security now. 


problems. The cost is infinitesimal to 
the price we must pay if we fail in our 
duty to our country and ourselves. 
Q. Is there any hurry about getting 
such a program started? 
A. Yes. The time is now. We are vul- 
nerable to attack. We must prepare 
against attack whether it comes or not. 
No one wants war. We all hope for 
everlasting peace. But so long as the 
basic ingredients of conflict, selfishness, 
and greed rule the minds of some men, 
we must be prepared. We should not 
fear communism, but rather we should 
develop confidence in our traditional 
way of life and enlarge our faith that 
we can turn back the tides of the Dark 
Ages. Confidence can only be restored 
by the knowledge that we are prepared 
and only faith in ourselves, accom- 
panied with appropriate action, will 
sustain the peace we hope for. A plan- 
ned security program will give us this 
confidence. 


Q. What do you mean by a planned 
security program? 

A. I mean that each plant should be 
organized for its own protection and 
be prepared to cope with every prob- 
lem that might arise on the basis of 
experience. First, the program should 
be thought out and blueprinted by 
company executives. Then it should be 
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ut into sufficient practice so that each 
individual knows his role. Only by do- 
ing this can we act with experience in 


an emergency. 


Q. Do you see any immediate 

danger? 

A. No, but many persons living today 
owe their lives to planned security 
methods, so planning can help us in 
peace as well as disaster. Every day 
safety habits developed now are a first 
step toward industrial security in the 
event of a national emergency. We are 
more vulnerable to attack with modern 
weapons that were London, Berlin, 
Cologne, and many other cities during 
the last world war. A single blast on an 
American city could cause hundreds of 
thousands of casualties and the sur- 
vival of many thousands of people liv- 
ing today depends upon the extent to 
which they are prepared to withstand 
the terrible shocks and effects of 
modern weapons. 

Most of us have no idea what we 
would do in an emergency. We have 
relied upon the police, fire department, 
public services—the other fellow—to 
help in distress. The danger of sudden 
disaster seems remote. But we must 
remember that it also seemed remote 
to the people of Rotterdam and War- 
saw until the bombs fell. The same in- 
ternational tensions exist today as they 
did just before the attacks on those 
cities. We should be forewarned be- 
cause we know that our country and 
our cities are potential targets of the 
enemies of the free world. 

The United States has never been 
thoroughly prepared against attacks 
without warning, but history has taught 
us a costly lesson and we should re- 
member it. We are now in the tenth 
year of the Atomic Age, and our po- 
tential enemies have greater powers of 
destruction than ever before. This must 
be met with more intensive safety plans 
in Our country. 


Q. Isn’t it possible that we'll be going 

to a lot of trouble and expense for 

nothing? 
A. We hope we are! We hope we will 
never need this program, but it is good 
business, even in time of peace to have 
adequate security methods against fire 
and sabotage. We must stay awake and 
remain alert no matter who else is tak- 
ing communist peace pills. Planned 
protection is always good business 
which pays dividends in peace or war. 
Make no mistake that espionage agents 
are among us. They have infiltrated 
most of our industries with the avowed 
Purpose of sabotaging our productive 
power. An accumulation of separately 


teen 








F. V. Martinek examines a cigar incendiary 
bomb and fountain pen with time bomb. 


Frank V. Martinek is assistant vice 
president, Standard Oil Company (In- 
diana). He has a background of almost 
30 years in executive capacities and is 
widely known for his detection and ex- 
posure of gasoline tax racketeering. 





AUTHORITY ON PREPAREDNESS 


He is chairman of the Central and IIli- 
nois Gasoline Tax Evasion Committee. 


been interested in industrial security. 
He is chairman of Chicago’s Civil De- 
fense Area Plant Protection Commit- 
tee and is a member of the national 
committee. 


A former FBI agent, he has long 


Author of the newspaper adventure 
strip, “Don Winslow of the Navy,” 
Martinek accurately and in detail pre- 
dicted the Japanese attack on Pear! 
Harbor. He is a former Fleet Intelli- 
gence Officer of the Navy’s Asiatic 
Fleet, World War I. 

Martinek began his career as a copy 
boy on a newspaper. He once set up 
a scientific crime detection school in 
Chicago and was recognized as one of 
the country’s best fingerprint experts. 
He was a special agent of the Depart- 
ment of Justice from 1921 to 1925. He 
is author of the book, “Know Your 
Man,” on the selection and placement 
of employees, and he is a widely known 
speaker and lecturer. 








minor acts of sabotage could collective- 
ly assume the proportions of bomb 
damage. We must recognize the dan- 
ger. Then do something about it. | 
prefer to call.civil defense, self defense. 
The danger is real and ever present, 
but interest rises and falls according to 
good or bad news reports. We must 
not permit optimistic and conflicting 
reports to deter us from our purpose. 


Q. Who should be responsible for or- 
ganization of this security program? 


A. We need high level leadership that 
accurately judges the danger and 
frankly advises us how serious the 
threat is to our existence. Until an 
authoritative agency assumes this re- 
sponsibility on a national basis, we 
must prepare our defenses on a local 
level. The National Petroleum Council 
has asked the Interior Department to 
set up emergency committees to direct 
operations of the oil and gas industry in 
case of atomic attack. It also suggested 
that the government figure out a way 
of putting this entire emergency pro- 
gram into action by a presidential 
proclamation. Until such a plan is put 
into effect, we must do our best by in- 
dividual and collective effort to assure 
self-preservation and continued opera- 
tion of our industrial facilities. The pri- 
mary responsibility rests upon plant 
owners and operators to organize their 
own protection and security agencies. 


Q. How should plant protection be 
organized? 
A. A Committee on Plant Protection 
and Security should be set up in each 
plant. Its primary duties would be: 


1. To take immediate steps for pro- 
tection and security of all facilities and 
personnel and coordinate all plans fo: 
action into a pattern for civil defense 


2. To draw up definite plans to be- 
come effective only upon declaration of 
war, to cover special measures and 
techniques to carry out defense against 
destructive forces of an atom bomb, 
bacteriological warfare, sabotage, es- 
pionage, and subversive activities. 

This committee should be headed by 
a plant protection officer who is an 
executive; preferably one experienced 
in the field of law enforcement, safety, 
protection, and security. Since he will 
direct the entire plant safety program, 
he must have the respect and coopera- 

tion of management and employees 

The plant protection officer would 
function in two capacities: 

1. He would establish a clearing 
house for gathering, classifying, co! 
lating, and evaluating information from 
all sources within and outside the com- 
pany. In this clearing house would be 
kept centralized files of all information. 

2. He and members of his stafi 
would maintain liaison and cooperative 
contact with the Army, Air Force, 











“We must remain alert no matter who else is taking communist peace pills’ 
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Naval and AEC Intelligence units, 
FBI, municipal, state, and national de- 
fense agencies, and other enforcement 
anits in the state. In other words, this 
might also be known as the Plant Con- 
trol Center and would be the most vital 
part of a plant protection system. 


Q. Would others be needed outside 
the committee? 


A. In addition to establishment of the 
emergency plant protection organiza- 
tion, volunteer groups should be 
trained in such activities as rescue, first 
aid, radiological monitoring, and other 
activities. 

Of course, the Plant Protection Offi- 
cer should be an integral part of the 
local Civil Defense organization. All 
units of the plan should be put on im- 
mediate alert for the protection and 
security of facilities and manpower. 
Each department head should be held 
accountable for protection and security 
of his respective plant and facilities. 
Fact information should be supplied 
in bulletin form, outlining problems 
covering plant protection and security, 
sabotage, espionage, and subversive 
activities; company magazines and 
trade journals should bring dramatic- 
ally to the attention of employees and 
members of their families necessity for 
extreme caution and care. 

The Plant Protection Officer should 
be prepared to bring matters pertaining 
to protection and security to the atten- 
tion of all employees, supervisory 
heads, and executives. 


Q. What are the specific problems 
that must be considered? 


A. There are at least eight specific and 
particular realms in which this Plant 
Protection group should move. They 
are, briefly: 


1. Employee Identification: All em- 
ployees should be identified at all 
times with non-tamperable iden- 
tification badges and cards. Only 
persons responsible for the free 
flow of production should be 
permitted to enter and leave the 
plant. Rigid check-in and check- 
out systems should be adopted 
with restriction of employees to 
their work areas. All employees 
should be fingerprinted and these 
prints forwarded to the FBI. 


2. Employee relations and person- 
nel: Both old and new employees 
should be investigated carefully 
and discreetly to give manage- 
ment assurance of their loyalty. 
New employees should be 
selected with utmost care and 
advised that they may be incon- 
venienced by special rules de- 
signed to protect them as well as 
their fellow workmen. Em- 
ployees should be advised to ex- 
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Te obtain more information on products advertised see page E-37 


ercise vigilance and report tres- 
passers and suspicious actions. 


Proper evaluation and dissemi- 
nation of information received 
from employees about possible 
subversive activities within the 
plant: The central clearing house 
should evaluate information be- 
fore it is passed on to other gov- 
ernment departments and gossip 
and unfounded rumors must be 
eliminated because they could in- 
jure innocent people and would 
burden investigative units with 
unnecessary work. 


Aliens: Particular attention 
should be given to the screening 
of aliens. 


Protection of plant area: No 
photographs should be allowed 
within the plant except those au- 
thorized by management; no air- 
planes should be allowed to fly 
over facilities. Adequate fencing, 
lighting, screening, and flood 
lighting should be provided. Re- 
stricted areas should be pro- 
tected. Guards, patrols, and 
watchmen should be carefully 
selected, trained, and supervised. 
Communication systems and 
transportation systems within 
plants should be protected at all 
times against possible sabotage. 

A special gate should be set 
aside for checking in and out of 
casual employees, their tools, 
equipment, bundles, packages, 
and lunch boxes. Entrance 
should be vigilantly guarded and 
unauthorized persons kept out. 
The outer areas of the plant 
should be checked periodically 
by prowl car. 


Visitors: Visiting must be re- 
stricted. No one should be al- 
lowed in the plant except for 
legitimate and necessary reasons. 
Trucks going in and out of plants 
should be examined carefully be- 
cause explosive and incendiary 
bombs could be concealed and 
so timed to be set off within the 
plant to start fires and sabotage. 


Administrative protection against 
espionage: Classified information 
must be protected within the 
meaning of the espionage act. 
Keys and safe combinations 
should be given out with extreme 
care. Waste paper should be dis- 
posed of by burning or shred- 
ding. Guards, watchmen, patrol- 
men, janitors, and charwomen 
should be examined and closely 
watched. 


Safety measures: Every effort 
should be made to prevent fires, 
protect property, and eliminate 





possible accidents. Fire preven. 
tion and protection, such as good 
housekeeping, physical barriers, 
and the eliminating of fire haz. 
ards, are essential. Fire alarms 
and water supplies should be 
coordinated with public fire 
departments, except in those jp. 
stances where the plants within 
their own confines are protected 
by restricted contracts that will 
not permit outside agencies to 
enter the plants. 


Q. In case of attack, what do we gain 
by this preparation and planning? 


A. Possibly our lives. Preparation will 
reduce calculated casualties 80 per cent 
and help us survive as a production 
center regardless of where we are. A 
prepared city, plant, or other facility js 
a poor target because it can’t be hurt 
badly enough to make it worth the ef- 
fort. War may come at any moment or 
it may not come at all. Weakness is an 
invitation for assault from a predatory 
nation. By the same reasoning, strength 
is a deterrent and, through preparation, 
assaults upon our cities may be averted, 
What we do now and in coming months 
may determine our future as a nation. 


Q. With Russia talking of peaceful 
coexistence, isn’t danger lessened? 


A. Bishop Sheen summed it all up 
when he made the statement: “The 
more Russia talks of peace, the graver 
is the danger of another Pearl Harbor.” 
The Soviet aim is world revolution and 
communist control of all resources and 
governments. Its method is to create 
dissention, strife, and chaos by exploit- 
ing differences—pit one group against 
another—then take control when each 
side has played itself out. The tech- 
nique is use of the lie, cunning, theft, 
sabotage, and subversion. 

World conquest has long been de- 
creed as the ultimate goal of commun- 
ism and communists have never devi- 
ated from the long range plans first de- 
clared by Karl Marx and supplemented 
by Lenin, Stalin, and Malinkov. We 
are committed to a policy of contain- 
ment and the pressures within the iron 
curtain are great. Korea and Indo 
China are examples of pressure leaks 
that might break out in other parts of 
the world. 

The situation is tense for we know 
that the people behind the iron curtain 
have been warring nations since the 
days of Genghis Khan. Only the prod- 
uctivity and the might of this country 
remain an obstacle to the fulfillment 
of communist aims. Our industries are 
the road block that must be destroyed 
to open the highway to universal com- 
munism. 

It is our business to see that they 
are not destroyed. zee 
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The 


As long as individuals may have tax 
rates as high as 91 per cent and corpo- 
rations up to 52 per cent, for ordinary 
income, and capital gains are subject to 
amaximum levy of 25 per cent, there is 
no mystery about the increasing interest 
on the part of taxpayers who are will- 
ing to dispose of their holdings if they 
can so shape the transaction as to bene- 
fit from the capital gains provisions in 
the federal tax laws. More often than 
not, however, the purchaser is faced 
with the usual problem of financing the 
acquisition with only a small amount of 
cash. These factors have led to various 
techniques of financing the acquisition 
out of the proceeds from the operation 
of the property itself, with resultant 
varying degrees of success, and the in- 
evitable litigation instituted by the tax- 
gatherer. 

As it is the purpose of this article to 
discuss some of the uses of oil pay- 
ments in such financing, a few general 
definitions would seem to be in order. 
An oil payment, in effect, may be ap- 
propriately described as an over-riding 
royalty, limited in extent or in time, or 
both. Moreover, it is an “economic 
interest,” created by grant or by excep- 
tion or reservation, entitling its owner 
to a stated number of barrels or a 
specific total amount of money pay- 
able only out of a stipulated percentage 
of the oil (or the proceeds of the sale 
thereof), if, as and when produced. The 
owner of an oil payment, as the owner 
of an economic interest, is entitled to 
benefit from the federal income tax al- 
lowance for depletion thereon. 

As the owner of an oil payment can 
look only to the stated percentage of 
the oil for the money called for by 
such oil payment, and as the creator of 
the oil payment may not in any guise 
lasure or secure the payment of such 
money from any other source (and still 
receive favorable tax-treatment as 

ter indicated), the oil payment 
does not constitute a debt of the cre- 
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Here is a practical plan for financing oil 


HAROLD HARLAN HAMMER 


ator. While the use of oil payments 
and other related methods of financing 
the acquisition and development of oil 
properties is not new, for some obscure 
reason the courts have frequently 
treated oil payments as sui generis and 
have given little consideration to the 
fact that somewhat similar concepts 
have existed for many years in other 
branches of the law.? 

Inasmuch as modern scientific meth- 
ods have made possible the accurate 
estimation and evaluation of reserves 
and the obtaining of maximum re- 
covery from a given property, the oil 
industry has established itself as a 
sound credit risk, and, consequently 
investors, bankers, and insurance com- 
panies now give favorable considera- 
tion to self-liquidating loans on oil- 
producing properties.’ 


Economic Interest and Property 

There is a considerable lack of uni- 
formity in the various jurisdictions as 
to the legal nature of an interest con- 
veyed by an oil and gas lease. The 
early theory of oil-in-place, under 
which an actual grant of part of the 
realty was visualized, has been rejected 
by many states due to the fugacious, 
vagrant nature of oil and other hydro- 
carbon substances. Today the courts 
generally consider that the owner of 
realty has not an absolute title to oil in 
place but merely an exclusive right 
to explore, drill, and retain all oil and 
gas brought to the surface. 

Under Texas law, the assignment, 
under any of three usual granting 
clauses, of an economic interest in oil 
and gas represents a present transfer of 
a determinable ownership-in-fee of oil 
and gas in place.t* Oklahoma, on the 
other hand, espouses a non-ownership- 
in-place theory. In Kentucky, the title 
to oil and gas in place, whether severed 
or unsevered, is a qualified one. Be- 
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on them, figuring best tax treat- 


ment for seller and buyer 


’s of Oil Payments 


cause of the fugacious characteristics 
of oil and gas, the landowner does not 
own the oil and gas in the sense that he 
owns the surface of solid minerals, 
but his ownership is limited to the ex- 
clusive right to explore and, if oil or 
gas should be found, to reduce these 
elements to possession and ownership. 
Until that is done, the oil and gas 
might escape and be captured by an- 
other through wells on other premises; 
but, the landowner has the right to ex- 
clude all others from attempting to ex- 
ercise the right on his premises.° 

In other jurisdictions, the lessee’s in- 
terest has been variously described as: 
A profit-a-prendre; a corporeal heredi- 
tament; an incorporeal hereditament; 
an estate in land; an estate in oil and 
gas; a servitude; a chattel real, and 
personal property.? But regardless of 
the theory of ownership, in all jurisdic- 
tions the mineral rights can be con- 
veyed separately from the surface. To 
further complicate (or possibly sim- 
plify) the problem, local concepts are 
disregarded for federal tax purposes, 
as hereinafter indicated. 

Thus, the “property,” in oil and gas 
parlance, does not refer to land as such 
but, in the language of the Bureau of 
Internal Revenue, to an “economic in- 
terest” in a mineral deposit in a tract 
or parcel. of land,’ or, according to 
some courts, to all economic interest in 
a single “mineral property.”® More 
specifically, “an economic interest is 
possessed in every case in which the 
taxpayer has acquired, by investment, 
any interest in minerals in place” and 
from such interest, income is derived 
from the severance and sale of the 
minerals to which he must look for a 
return of his capital.?° 

Assurance of a share of production 
is a distinguishing characteristic of 
ownership of an economic interest in 
oil and gas in place.** Economic in- 
terest does not mean title to the oil in 
place, however, but merely the possi- 
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bility of a profit from that interest de- 
pendent solely upon the extraction and 
sale of the oil.'? The nature of this con- 
cept is illustrated by the early holding 
that all persons who have an economic 
interest in oil and gas in the ground 
have a right to share in the depletion 
allowance.?* 


Royalties, Reservations, 
and Oil Payments 

It seems appropriate to discuss the 
four more usual types of assignments 
that are revealed by the extensive liti- 
gation on the subject. They are here 
treated in the chronological order of 
their development. 


1. Palmer v. Bender—type assign- 
ment. Where the transferror of an oil 
or gas lease, instead of conveying all 
his interest, conveys an interest in the 
leasehold but reserves an overriding 
royalty interest, it is commonly de- 
scribed as a Palmer v. Bender-type of 
assignment.'* This transaction is ana- 
logous to a sub-lease, and the cash re- 
ceived is treated as a bonus returnable 
as ordinary income (subject to deple- 
tion) and not as proceeds from the sale 
of a capital asset. 

The transferror’s unrecovered cost 
becomes his basis for the overriding 
royalty interest retained, amortizable 
via depletion charges, since the periodic 
proceeds from the overriding royalty, 
when received, are returnable as ordi- 
nary income.'® The transferee has a 
capital investment in the leasehold in- 
terest acquired by him to the extent of 
the cash bonus paid.*® The transferror’s 
receipts from the overriding royalty are 
not constructively received by the 
transferee (purchaser), just as royalty 
receipts by the landowner are not the 
income of the lessee or assignee under 
the usual oil and gas lease.1? 


2. Fleming—type assignment. Where 
the transferror of an oil and gas 
lease does not reserve an overriding 
royalty (as in the Palmer v. Bender 
case) but instead receives part cash and 
retains an oil-payment, different tax 
treatment results. This is frequently re- 
ferred to as the Fleming-type assign- 
ment.1® The oil payment can be pay- 
able in either barrels of oil (an “in-oil” 
payment) or in dollars.?® If the oil pay- 
ment is for a stipulated dollar amount, 
another factor, the future price of oil, 
should be taken into consideration in 
weighing the relative advantages of an 
oil payment in dollars as against the 
overriding royalty-payable-in-oil 
method. 

If oil goes up in price, the overrid- 
ing royalty-payable-in-oil will be worth 
more than an oil payment payable in 
dollars and will have greater security 
because it will produce more dollars. 
An oil payment expressed in terms of 
dollars will, of course, never return 
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more than its face amount.?° The oil 
payment is clearly an economic interest 
in oil or gas regardless of how acquired. 

In the Fleming case, although no 
overriding royalty is reserved, a sale 
occurs although, in fact, an oil payment 
is very similar to a limited overriding 
royalty. The cash paid by the trans- 
feree is not considered as an advance 
on royalty; hence, it is not treated as a 
receipt of ordinary income, as in the 
bonus cases,”! but is treated as proceeds 
from the sale of property.*? The oil pay- 
ment retained in the hands of the trans- 
ferror is considered as a reserved eco- 
nomic interest, and subsequent income 
therefrom is ordinary income subject 
to depletion.?* 

The transferror’s basis is allocated 
between (a) the money-value of the 
portion of his estate sold (e.g., lease- 
hold), which is offset by any cash re- 
ceived, and (b) the money-value of the 
portion retained (oil payment), which 
becomes the basis for his oil payment, 
to be recoverable in the future via de- 
pletion—on the basis of the respective 
fair market values of (a) and (b) above 
at the time of sale. If physical equip- 
ment was also transferred, the seller, in 
computing taxable gain, is entitled to a 
deduction of the full adjusted cost of 
such equipment from the cash pay- 
ment on the sale.?* 

Where the seller parts with title to 
depreciable property, clearly the seller’s 
basis on the equipment is allocable first 
to the gross cash sales-price,?> although 
the commissioner argued (unsuccess- 
fully) that the equipment costs of the 
seller should be allocated between the 
cash consideration and the value of 
the reserved oil payment. The more 
complicated problem is how much of 
the leasehold basis is allocable to the 
sales-price, and the formula applied in 
this connection in the Columbia Gas 


case, supra, seems to be fairly wel 
settled. 


3. Anderson v. Helvering-type as. 
signment. An oil payment is a trye 
oil payment entitling its holder to de. 
pletion only if it is payable solely oy 
of production and is not otherwise ge. 
cured (e.g., by personal guaranty, col. 
lateral, etc.). In the Anderson case,2 
the Oklahoma City Company agreed 
to sell its interests (which included 
royalty interests, fee interests, and de. 
ferred oil payments) to the taxpayer for 
$160,000, payable $50,000 in cash and 
$110,000 from one-half of the oil to be 
produced from the properties and from 
the sale of the vendee of the fee of any 
of the land conveyed. This reservation 
of an interest in the fee, in addition to 
the interest in the oil production, ma- 
terially affected the transaction, and it 
was held that the part of the gross pro- 
ceeds that the vendee received from 
production and sale of oil from the 
properties and paid over to the vendor 
pursuant to the contract should be in- 
included in the gross income of the 
vendee. 

Although an assignment ordinarly 
transfers legal title to all the leasehold 
estate, an oil payment is merely an 
equitable charge or lien on the lease.” 
If the oil payment is guaranteed by the 
assignee, however, (there was no per- 
sonal guarantee in the Anderson case, 
but the $110,000 was payable in part 
out of proceeds from the sale of the 
fee-title), or if the assignee promises to 
pay the amount in any event, irrespec- 
tive of whether or not payable solely 
from production, then income from the 
entire leasehold interest is treated as 
taxable income to the assignee. ~ 

As noted, there may be payments in 
oil which are not “oil payments.” When 
oil runs are assigned to a bank to pay 
off a loan, the bank is reteiving its 
payment in oil but it does not have an 
“oil payment” because it does not have 
an economic interest in the oil in the 
ground. If the obligation is definite, not 
contingent upon production, it is a pay- 
ment in oil that is not an oil payment.” 
In determining whether or not an oil 
payment creates an economic interest, 
two tests have developed in the courts; 
namely, 


a. It must be payable solely out of 
production, and 


b. It must at least create an en 
forceable contractual right to share in 
the production.*° 

The seller, on the sale of his prop- 
erty, will measure his capital gain or 
loss by computing the difference be- 
tween his basis and the present value of 
the obligation calling for the payment 
in oil.8° As the consideration will be 
payable over a period of years, if less 
than 30 per cent thereof was receivable 
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in the first year the seller may elect to 
yse the installment method, reporting 
in each year that portion of the total 
ain to be realized which is represented 
in the payment received.*! 

4, Burton-Sutton-type assignment. 

Where the assignor reserves a right 
to share in a specifiied percentage of the 
net profits of production and operation 
of the property, the result is the reser- 
vation of an economic interest in the 
oil—not a sale.** The U. S. Supreme 
Court makes no distinction between a 
net-profits-type assignment and one 
payable out of gross proceeds from 
production; ** in fact, this reasoning has 
been carried over into recent legisla- 
tion in connection with taxation of un- 
related business income of a tax-exempt 
corporation.** 

In the Burton-Sutton case, the tax- 
payer was actually the payor and not 
the receiver of the net-profit rights, but 
the Supreme Court, reversing both the 
Tax Court and the Court of Appeals 
and stating that the holding of these 
rights alone constituted an economic 
interest in the property, in effect over- 
ruled the Elbe case,*® although the 
court did not expressly overrule. This 
was made clear by acquiescence in the 
Horton case.*® 

Thus, the assignor was permitted to 
treat the cash received and the net- 
profit payments as proceeds of sale, out 
of which he first allocated his depre- 
ciable and depletable bases, the balance 
being capital gain and not ordinary in- 
come subject to depletion. The as- 
signee, on the other hand, was required 
to capitalize the cash payment; all of 
the income was taxable to him; and he 
was required to capitalize the net profit 
payments when and as made to the 
assignor.?* 


Recent Income Tax Rulings 

1. LT. 3935. In 1932 the Board of 
Tax Appeals held in the Nail case** 
that a gift of a carved-out oil payment, 
which paid out in less than six months, 
was not a gift of the income and that 
the proceeds received by the donee 
should not be taxed to the donor. In 
contemplation of the Nail case the 
Treasury in 1949 ruled®® that a gift of 
a “short-lived carved-out oil payment” 
after January 24, 1949, was a gift of 
income rather than one of income- 
producing property, with the result that 
the income, received by the donee 
from oil-runs, must be reported as in- 
come by the donor. 
_ 2. LT. 4003. In 1950, IT 4003*° was 
issued stating that G.C.M. 24849,*" 
with respect to sales,.and I.T. 3935,** 
with respect to gifts, would apply with 
equal force regardless of the duration 
of the carved-out interest, so long as it 
is less than the interest out of which it 
Is Carved. Hence, it is now concluded 


that there is no legal or practical basis 
for distinguishing between “short- 
lived” and “long-lived” oil payments. 
“It is, therefore, the present position of 
the Bureau that the assignment of any 
oil payment right (not pledged for de- 
velopment), which extends over a 
period less than the life of the deplet- 
able property interest from which it is 
carved, is essentially the assignment of 
expected income from such property 
interest.” 

Attorneys and tax-consultants seem 
to accept the conclusions in G.C.M. 
24849 and I.T. 3935 as to “short-lived” 
carved-out oil payments, but argue that 
the ruling in I.T. 4003 is arbitrary, as it 
treats all assignments of carved-out oil 
payments as anticipation of income re- 
gardless of duration. As to “long-lived” 
carved-out oil payments (say, for over 
two or three years in duration), the dis- 
tinction, established by the ruling in 
I.T. 4003, is not accepted by them and 
successful resistance is contemplated.** 


The “A-B-C”’ Transaction 

As noted throughout the foregoing 
discussions, the tax treatment of the 
proceeds of the various types of assign- 
ments and “carved-out” oil payments is 
still unsettled and each of the types 
mentioned contains inherent pitfalls 
that cautious participants will seek 
means to avoid. By way of summary, 
it was shown that when leases are trans- 
ferred in return for cash plus an oil 
payment, the transaction is in part a 
sale for cash and in part a reservation 
of an economic interest.** The seller 
is treated as never having sold that por- 
tion of the oil necessary to satisfy the 
oil payment.*® After first recovering 
the tax basis of any depreciable equip- 
ment out of the cash received, the 





Can Oil Industry Deliver 
Under Attack Conditions? 


Plans are being formed by the 
new Military Petroleum Advisory 
Board on oil defense problems. De- 
velopment of the H-bomb, new 
atomic weapons, guided weapons, 
etc., makes urgent setting up prac- 
tical defense plans. (See Page 284) 

William Keeler, Phillips Petro- 
leum Company, chairman of MPAB, 
says that he believes some program 
can be worked out within six 
months. It will be based on the orig- 
inal study made by the Petroleum 
Administration for Defense. 

At a meeting in Washington the 
petroleum board was advised of 
some problems that could arise from 
an attack by the Communists. New 
weapons, the MPAB was told, call 
for a new approach and the oil in- 
dustry must determine its capacity 
to supply defense products in vari- 
ous areas under attack conditions. 
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seller’s remaining basis is allocated be- 
tween the interest sold and the interest 
retained in proportion to their respec- 
tive fair market values.*® 

The reservation of an oil payment 
does not prevent the treatment, as a 
capital transaction, of any gain realized 
from the sale of the interest for cash.*' 
Also, the Treasury Department has 
ruled, in general, that the sale of an 
oil payment right, if such constitutes the 
entire depletable interest of the seller, 
results in capital gain treatment.** 

The combination of these factors has 
made popular the so-called “A-B-C” 
transaction, such letters being gen- 
erally used by way of explanation by 
banks, attorneys, and insurance com- 
panies. “A,” the owner of a leasehold 
interest, may sell his working interest 
rights to “C,” retaining an oil payment, 
and then sell the retained oil payment 
to “B.” The entire sales price of both 
interests in toto is treated as the pro- 
ceeds from the sale of capital assets 
as, immediately after the time that “A” 
sold his oil payment, he had no other 
depletable economic interest in the 
property. “B,” the holder of the oil 
payment, is at liberty to borrow against 
it. The difference between (a) the in- 
terest income to “B” on the oil pay- 
ment and (b) the interest expense pay- 
able by “B” to the lender represents 
“B’s” gain on the transaction. “C,” 
thus, may acquire the equity for a rel- 
atively small cash outlay, and when the 
oil payment loan has been liquidated 
out of proceeds from production of the 
property itself, his reversionary interest 
has become whole and he has acquired 
all of the interest originally held by 
o- ee 

As the share of the oil reserved under 
the oil payment never becomes the 
property of the owner of the working 
interest (“C”), the proceeds from the 
sale of the oil applied to the oil pay- 
ment are never includable in the gross 
income of “C.”5° In other words, “C” 
is not chargeable with constructive 
receipt of oil-runs used to liquidate the 
oil payment to “B.” 

There are many variations of the 
A-B-C type transaction. For example, 
the purchase by “B” and “C” from “A” 
could be made in a simultaneous trans- 
action whereby it was agreed that the 
sale of the oil payment would not pre- 
cede or follow the sale of the operat- 
ing rights but would become effective 
at the exact moment that both contracts 
became executed. Often, the seller in- 
sists that his entire interest be pur- 
chased for cash. Thus, “B” may pur- 
chase “A’s” entire interest and then 
assign the operating rights of “C” (or 
vice versa), “B” retaining the oil pay- 
ment. Also, an intermediary (which 
could be a corporation formed for this 
specific purpose) could purchase the 
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seller’s interest and take the place of 
“A” in the transaction.®* 

“A” cannot be said to have a tax- 
avoidance motive as he relinquished 
the right to receive the income from the 
property, which he would have received 
had he retained the property. However, 
should “A” give away or anticipate 
future income, tax avoidance motives 
may be imputed to him and the Bureau 
has made rulings which in such a case 
would prevent him from shifting the 
incidence of tax on the theory that it 
was a gift®? or from realizing capital 
gain based upon the theory of antici- 
pation of expected income.®* In the 
Horst case, the court said that “the 
power to dispose of income is the 
equivalent of ownership of it, and the 
exercise of that power to procure the 
payment of that income to another is 
the enjoyment and hence the realization 
of the income by him who exercises it.” 

As essential elements of the “A-B-C” 
transaction described occur simultan- 
eously, it cannot be argued that the 
sale of the oil payment will occur prior 
to the sale of the leasehold or that any 
part of “A’s” property will be retained 
by him. Thus, “A” should not be sub- 
ject to attack under G.C.M. 24849, 
even though he has converted his ex- 
pected future income (computed on the 
basis of its present worth) into capital 
gain.®* The holder of the oil payment, 
“B,” is the owner of an economic in- 


terest and is permitted to recover his 
purchase price through cost-or- 
percentage depletion. “C’s” complete 
absence of identity with “B” will be em- 
phasized by the fact that “B” makes a 
profit on the transaction, either by a 
differential (a) in the interest rate be- 
tween that earned on the oil payment 
and that paid to the money lender, or 
(b) between the amount of the oil pay- 
ment and the principal amount of the 
loan. 

One institution computed the actual 
tax savings in a hypothetical sale in- 
volving a cash payment of $1,200,000 
plus an oil payment of $3,500,000 with 
interest at 52 per cent, payable out of 
70 per cent of the production, by show- 
ing that when the oil payment is simul- 
taneously sold to a third party (“B”), 
the latter is able, in the hypothetical 
case, to borrow the full amount of the 
oil payment at 4% per cent, thus keep- 
ing “B’s” separate identity clear and 
permitting him to have a profit meas- 
ured by the difference in interest rates, 
namely 1 per cent, and the purchaser 
(“C”) retains 30 per cent of the oil- 
runs out of which he pays operating, 
development costs, and income taxes. 
Thus, if the property were purchased 
under these terms, it would be worth 
20 per cent more than if purchased for 
cash or financed by a direct loan and 
the transaction would result in a tax- 
saving of $800,000.°° 





are as follows: 


1. The seller, ‘‘A,’”’ divests 
himself of all right, title, 
and interest in the asset 
and, for tax purposes, ef- 
fectuates a capital gain 
on the sale. 


2. The bank-loan, if any, ob- 
tained by the holder ‘‘B’’ 
of the oil payment will 
normally be completely 
liquidated by oil-runs 
from the property. 


3. As the oil-runs to ‘‘B’’ are 
applied against the bank- 
loan, ‘‘B’s’’ interest is 
eventually extinguished. 


4. The purchaser ‘‘C’’ is not 
chargeable, for income 
tax purposes, with con- 
structive receipt of the 
monies or oil passing di- 
rectly to ‘‘B.”’ 





How ABC Pian Works 


The “A-B-C”’ plan, as described appears to offer one of the more 
effective solutions to the varied problems facing buyers and sellers of 
oil and gas properties. Some of the more obvious results of the plan 


5. Through this means of di- 
verting income from the 
property to pay off the 
bank-loan and the oil- 
payment, ‘‘C’’ has ac- 
quired the seller’s inter- 
est at a minimal out-of- 
pocket cost. 


6. After liquidation of oil 
payment, ‘‘C’s’’ interest is 
complete and unencum- 
bered, and he receives 
100 per cent of income, 
subject to depletion. 


7. Thus, ‘‘C’’ is in position to 
realize a long-term capi- 
tal gain, measured 
against his low-cost basis 
(and, like ‘‘A,’’ may then 
effectuate another ‘‘A-B- 
C’’ type transaction, if he 
so desires). 
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The performance of HUGHErs rock bits is recognized as the standard of the 


1 Pay- industry throughout the World. Why? 


, 1958, 
We believe it is because of their consistent, superior performance, year-after-year. 


Oil men know from experience that they can use the footage and drilling rate of Hughes bits— 


- of any given type—as a yardstick for determining drilling gains and estimating drilling costs. 
a To assure the continued improvement of its bits, Hughes is intensifying 
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shaped-charge perforating 


GETS THE 
YOU’RE AFTER 


That’s because KONESHOT— 
Lane-Wells special shaped- 
charge perforating—gives you 
the accuracy of Lane-Wells 
famous depth-measurement 
system to deliver the penetra- 
tion you want deep into the 
exact place you've ordered 
it put. That’s what makes 
KONE-SHOT the unbeatable 
combination—penetration plus 
accuracy! 


To obtain more information on products advertised see page E-37 





Write for further 
information on 


_ LANE-WELLS 


KONESHOT 


PENETRATION’S 
ONLY 


Tomorrow's Teole—Toclay!. 
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DIGEST of NEWS and COMMENT 


xk kk 





EE 


Shell Expands 

Shell Development Company, re- 
garch affiliate of Shell Oil, will expand 
its Emeryville, California, laboratory 
and office facilities by 50 per cent 
through the purchase of Western Elec- 
tric and Pacific Telephone and Tele- 
graph properties. Shell Development 
has signed an agreement to buy 3 build- 
ings and 4.3 acres of land adjoining its 
present site. The deal has been ap- 
proved by the California Public Utili- 
ties Commission. The new addition is 
Shell Development’s fifth major expan- 
sion program since it was formed in 
1928. 


x *& * 


Alaskan Option 

LeRoy H. Hines, San Francisco pe- 
troleum consultant, has announced that 
a group of persons represented by him 
has entered into option agreements 
with Union Oil Company and Ohio Oil 
Company covering 55,000 acres of oil 
leases on the Kenai Peninsula, Alaska. 
The acreage is in the immediate vicin- 
ity of the area where Standard Oil 
Company of California recently leased 
750,000 acres from the federal govern- 
ment. 


xk * 


New IOCC Building 


A new modern office building to 
house the Interstate Oil Compact Com- 
mission in Oklahoma City, has been 
completed amid: the gas and oil wells 
that dot the state capitol grounds. At 
the dedication ceremonies, Johnston 
Murray, Governor of Oklahoma, pre- 
sented the keys to the building to Earl 
Foster, executive secretary of the Com- 
mission. 

The Commission is a combination of 
28 states, bound by treaty to stimulate 
the petroleum industry through state 
conservation programs designed to de- 
velop the use of gas and oil and main- 
tain a continuous supply. The Commis- 
sion itself has no power to regulate any 
phase of the industry other than the 
presentation of effective ideas to edu- 
cate member states and their industry. 
Regulation of the industry is reserved 
by individual state legislation and ad- 
ministered through local state agencies. 
_ Construction costs for the new build- 
ing were appropriated by the Okla- 
homa state legislature as a gift to the 
Commission from the reserve built up 
In the conservation fund. 


Exploration, Drilling, Producing 


California Royalties 


The Interior Department turned 
over to the State of California a check 
for $22,041,994.66, representing royal- 
ties collected by the state for oil and 
gas leases in the 3-mile marginal belt 
off the coast of California for the 
period 1950 to May 22, 1953, when 
Congress passed the quitclaim law. 


xk k * 


Research Expands 


Construction of more than $1,500,- 
000 in new facilities are being under- 
taken at the Richmond, California, 
laboratories of California Research 
Corporation. The expansion program 
is designed to modernize existing facili- 
ties and provide for anticipated future 
growth of the Standard Oil Company 
of California subsidiary. Involved in 
the program will be erection of a new 
engine laboratory and a new wing on 
the main _laboratory-administration 
building. 


=x * * 


Offshore Test Set 


Texas Company has awarded to 
Kerr-McGee Driling Company a con- 
tract to drill Texaco’s first Texas tide- 
lands test well approximately three 
miles offshore from High Island, Gal- 
veston County. Drilling will be started 
shortly after December 15. 

The “Kermac 44,” a modern sub- 
mersible drilling barge, will be moved 
on the location to operate in 29 ft of 
water to drill to a projected depth of 
9000 ft. 


xk kk 


Arabian Production Up 

Crude oil production in Saudi Arabia 
during September increased to 28,- 
256,361 bbl, or an average of 941,877 
bbl per calendar day. This is a jump of 
12% per cent over the samie period of 
1953. 

Crude processed at Ras Tanura aver- 
aged 231,005 bbl per calendar day for 
the month. 


x *k *& 


Oil Merger Planned 


Howard Pyle, president, Monterey 
Oil Company, Los Angeles, California, 
has disclosed plans for his company to 
merge with the Fullerton Oil Company. 
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Aluminum Derrick 


Franks Manufacturing Company of 
Tulsa, Oklahoma, and Reynolds Metal 
Company, of Louisville, Kentucky, 
have announced the perfection of an 
aluminum derrick. Elimination of 50 
per cent of the weight of the same size 
steel structure is the prime advantage 
of the 100-ft telescoping type derrick. 

Although the aluminum derrick costs 
more than steel, manufacturers claim 
savings effected by reduction of weight, 
adding to highway capacity, makes it 
competitive. Derrick telescopes and 
folds over the vehicle for moving over 
highways from one well location to 
another. It is built with square alumi- 
num tubing legs and bracings for 
strength and stability. 


xk 


Offshore Drilling Banned 


Plans for offshore drilling in Santa 
Monica Bay area were killed when 
citizens of Santa Monica, by a vote of 
approximately three to one, rejected a 
proposal which would have modified a 
municipal ban on oil drilling within the 
city’s corporate limits which extend 
into the bay. 


x *k * 


Offshore Rig Commissioned 
_Glasscock Drilling Company’s new 
3% million dollar mobile platform has 
been commissioned at the Beaumont 
yards of Bethlehem Steel. Designed to 
operate in 100 ft of water, the new rig 
will go into service for Shell about 8 
miles east of San Louis Pass off Gal- 
veston Island, Texas Gulf Coast. 


x *k * 


Cities Service Adds Annex 


Construction of a five-story annex 
to the present Cities Service building in 
Bartlesville, Oklahoma, will begin in 
the first week of November with com- 
pletion set for the middle of 1955. In 
addition to having a full basement, 
plans call for a reinforced foundation 
which will permit the addition of five 
stories atop the proposed structure, 
should the need for future expansion 
arise. The buildings will join at each 
floor level. 

The modern design of the proposed 
reinforced concrete building will blend 
into the existing structure and will be 
carried out across the entire first floor 
front of the two buildings. 
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What is a Permanent-Type 
Well Completion? 


HERE ARE THE FACTS: 


A Permanent-Type Well Completion is generally 
considered to be an installation providing 

for completion, production, repair or recompletion in 
other zones without requiring a drilling or work-over rig. 






All tools are run through the tubing string 
after it is landed and nippled up. 


If the completion is successful, the tubing need never 
again be moved until all zones of the selected 
interval have been exhausted. 


Advantages Claimed for 
Permanent-Type Weli Completions 





@ SAVES AT LEAST ONE TO TWO DAYS RIG TIME during 
the original completion. 











@ ELIMINATES COST OF SEPARATE TESTING AND 
SQUEEZE TOOLS. 





3) REDUCES WORK-OVER COST AS MUCH AS 75%, by 
eliminating work-over rig, cost of mud, time and 
equipment to kill well. Reduces loss of production through 
saving in work-over time. 








@) PERMITS THE ECONOMICAL TESTING OF THIN OR 
QUESTIONABLE SECTIONS. 








5) PERMITS USE OF WATER INSTEAD OF MUD while perforating 
completing, or re-completing. 
This practice reduces formation contamination and may 
result in an increase in the productivity of the zone. 


© PERMITS A MORE ACCURATE ANALYSIS OF 
RESERVOIR POTENTIAL. 






















@ KEEPS WELL UNDER CONTROL AT ALL TIMES. 
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California Oil... 


It’s Geological Relation and Productive History 


GRAHAM B. MOODY 


GroLocy of California is a fasci- 
nating subject from both academic 
and economic viewpoints. It seems 
probable that the majority of The 
Petroleum Engineer’s readers are inter- 
ested primarily in geology as related 
to the occurrence of oil. Previously 
published books and articles by emi- 


nently qualified geologists have cov- ' 


ered the geology of California so 
comprehensively that it would be a 
Presumption on the part of this writer 
to do more than comment on the 
broader phases of geology that account 


for California’s outstanding contribu- 
tion to the nation’s supply of petro- 
leum. 


Five Productive Provinces Appear 


It has been customary to divide the 
state into the San Joaquin Valley, the 
Los Angeles Basin, the Ventura Basin, 
and the Santa Maria Basin oil pro- 
ducing provinces and the Sacramento 
Valley which is a gas-producing prov- 
ince. Each of these regions actually 
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embraces several geological provinces 
which show great variation in their 
geological history and their accumula- 
tions of petroleum. 

Fig. 1, prepared by a committee of! 
the Pacific Section of the American 
Association of Petroleum Geologists 
in 1950 as a part of a national review 
of possible future petroleum prov- 
inces,! shows the various producing 
and possible future producing prov- 
inces of the state. The boundary lines 
of provinces are somewhat arbitrary 
and, as mentioned above, there are 
provinces within provinces. 


Recent Movements Influence 
Structure 

California is young and is still grow- 
ing — geologically -speaking. Uplift, 
folding, and faulting in post-Pliocene 
time have played a most important 
part in the geological structure and 
the physiography of this state. Ralph 
Reed? said: “Along the Pacific Coast 
the Pleistocene seems to have been an 
epoch of greater diastrophic changes 
than any other that has occurred since 
Middle Mesozoic.” These compara- 
tively recent diastrophic changes have 
influenced to a great extent the accu- 
mulation of large quantities of petro- 
leum. 

Another outstanding geological fea- 
ture is the unusual thickness of the 
productive section at places. This re- 
sults in some astonishing per-acre re- 
coveries. Long Beach oil field, for 
example, has produced more than 500,- 
000 bbl per acre and is a long way 
from extinction now. Approximate 
thicknesses of producing columns in 
a few fields read like this: 











CHART 1. 
Coalinga Nose Eocene.. 375 Long Beach....... 1650 
Ventura Avenue....... 5300 Montebello. . . 1150 
Newhall-Potrero....... 1350 Richfield... ... 750 
Shiells Canyon........ 650 Rosecrans........ 1040 
Dominguez........... 1000 Santa Fe Springs.. 2500 








Many Zones Produce 

Production is obtained from zones 
in Pleistocene, Pliocene, Miocene, 
Oligocene, Eocene, Cretaceous, and 
Basement rocks. The petroleum found 
in the Pleistocene and Basement is not 
considered to be indigenous to those 
formations; it migrated into them 
from formations ranging in age from 
Pliocene through Cretaceous. The po- 
tentially productive section embracing 
the Pleistocene through Jurassic (?) 
epochs may be appreciated by a study 
of Chart 1 in which are shown the 
approximate stratigraphic thicknesses, 
in feet, measured at numerous locali- 
ties in the various regions. The number 
at the head of each column gives the 





1References are listed at end of article. 
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source of the measurement as listed 
at the end of this article. 

It will be noted that the Point Con- 
ception and Ventura River sections 
are not taken directly from wells; 
hence, the total thicknesses shown are 
not to be expected at any one location. 

The following tabulation lists by re- 
gions the epochs in which productive 
formations have been found. 

San Joaquin Valley: Pleistocene, 
Pliocene, Miocene, Oligocene, 
Eocene, Upper Cretaceous, and Ju- 
rassic (?). 

Los Angeles Basin: Pliocene, 
Miocene, and Jurassic (?). 

Ventura Basin: Plio-Pleistocene, 
Pliocene, Miocene, Oligocene, Eo- 
cene, and Upper Cretaceous. 

Santa Maria Basin: Pliocene, 
Miocene, and Jurassic (?). 

Central Coast Ranges: Pliocene, 
Miocene, Oligocene, and Eocene. 

Sacramento Valley: Eocene and 
Cretaceous (gas). 


Geological Age Influences 

Productive Characteristics 
The characteristics of petroleum 
reservoirs that occur in the different 
epochs vary greatly. The following tab- 
ulation shows, as percentage of state’s 


total, estimated ultimate recovery and 
reserves and cumulative production 
and 1954 production allocated to the 
different epochs. Progluction for 1954 
is partly estimated. 








Origin of Production. 





Per cent of State Total 
Cumu- 
Esti- lative Esti- 1954 
Epoch from mated pro- mated Pro- 
which the oil ultimate duction reserves duction 
is produced recovery 12/31/54 12/31/54 
Wace’ 0.15 0.15 0.16 0.21 
napa Gaaneais : 47.8 43.2 39.7 
47.0 48.8 49.9 
1.2 y 3.3 
es ea ¥ 3. 6.2 
hees< . 5 ‘ 0.006 
0.6 








These percentage figures are only 
approximations. Reservoirs in the 
Cretaceous have not yielded much oil 
and are not generally considered to be 
attractive exploratory objectives. Eo- 
cene reservoirs had a similar reputation 
until the Coalinga Nose field was 
found. Perhaps the Cretaceous will 
yield a substantial field some day. 


Faulting Important In Trap 
Formation 
Faulting has played a major role in 
shaping the structure of the state and 
in controlling the accumulation of pe 


troleum. California geologists are te- 
puted to be “fault-finding,” but they 
earn this designation only because the 
faults are so numerous and so domi- 
nant and cannot be ignored. Displace- 
ments along these faults may be meas- 
ured in inches, in tens of feet; in hun- 
dreds of feet, or in tens of miles. Fig. 2 
pictures miniature faulting in Pleisto- 
cene sands near Inglewood; the faults 
in these sands are measured in inches, 
Fig. 3 is a clear example of faulting 
measurable in tens of feet within Mio- 
cene rocks near Laguna Beach. 

The displacement on the fault in 
Fig. 4 was not measured with any 
accuracy but was estimated to be at 
least two hundred feet; it is on the 
south coast of Santa Rosa Island and 
involves rocks of Eocene and possibly 
Cretaceous age. These are pigmy 
faults, however, when compared with 
those of grand magnitude; for example, 
the San Andreas on which the unit of 
measurement of horizontal displace- 
ment is tens of miles. 

Many of California’s faults are still 
active. Everybody recalls the 1906 
earthquake which was caused by dis- 
placement along the San Andreas rift 
and was accompanied by maximum 
horizontal movement of about 22 ft 





FIG. 5. 
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and maximum vertical movement of 
about 2 ft on that rift; this was sur- 
ficial displacement, which, in lesser 
amounts, was observable for more than 
200 miles along the rift. 

The San Andreas rift may be con- 
sidered the dominant structural fea- 
ture of California but there are several 
others on which total displacement 
amounts to several miles and which 
still are prone to exhilirate us with 
occasional slips. 

Operators in Wilmington are well 
aware of the damage that can be done 
to producing wells by recent earth- 
quakes. . 

The bowing of small service lines by 
the shallow Buena Vista thrust fault is 
shown in Fig. 5. Movement on this 
fault, fortunately, did not damage the 
wells. 


Overthrusting Provides Key 
For Future Discoveries 


Normal faults in many places serve 
as barriers that impound petroleum in 
economically attractive accumulations. 
Overthrust faults, however, may prove 
ultimately to be of greater importance 
from the standpoint of recoverable 
petroleum. 

These overthrusts are intriguing 
when considered as structural phe- 
homena but make the interpretation of 
subsurface structure a really tough job. 
Aliso Canyon is a good example; Mio- 
cene rocks are exposed on the surface; 
the initial well produced no oil from 
the Miocene but was drilled ahead 
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Approximate stratographic thickness of rocks at selected localities in California. 


through an overthrust fault and dis- 
covered oil in the Pliocene. Subsequent 
drilling located other overthrusts that 
had jumbled the formations almost 
beyond belief. 

Such overthrusts may cause repeti- 
tion of the pay zones, thus increasing 
the total thickness of pay available to 
a well, or, conversely, may delete a 
pay zone from the section. Ventura 





Avenue is a remarkable example of 
duplication of pay zones. The subsur- 
face map of this field is most intricate 
and must have caused nervous break- 
down of the artists who drew it. The 
author, to reminisce a bit, advocated 
many years ago that subsurface geolo- 
gists should spend all their spare time 
working the most complicated jig- 
saw puzzles obtainable so that they 
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would be better qualified to interpret 
subsurface structure in California 
fields. Examinations of some subsur- 
face maps in recent months indicates 
that this suggestion may have been 
adopted. 


Most Other Trap Forms Present 

Petroleum occurs in appreciable 
quantities in a variety of traps in Cali- 
fornia — domes, anticlines, terraces, 


faulted structures, stratigraphic traps, 
and lithologic traps. Salt domes and 
reefs are noticeably absent here, but 
we have done fairly well without them. 

The correlation of petroleum occur- 
rence with geology has been summa- 
rized in the preceding paragraphs. It 
is appropriate to sketch the results that 
have been attained through application 
of our geological know-how to the task 
of finding petroleum. 


Search for Oil Began Early But... 


The earliest explorers in California 
noted the occurrence of tar and com- 
mented that this substance was used 
by the Indians for caulking their boats 
and for other purposes. Some form of 
petroleum was being utilized here long 
before the first effort was made to de- 
velop systematically the oil resources 
of the State. An interesting observa- 
tion® on the importance of bitumen 
written in the middle of the 19th cen- 
tury follows. 

“Bitumen is par excellence the 
mineral of southern California, be- 
ing found in almost every county 
south of San Francisco.” 

Drilling for oil commenced in the 
early 1860’s.° It is probable that 
geological thinking had little influence 
in guiding the search for oil until about 
1900 despite the fact that many com- 


petent, even famous, geologists con- 
tributed during the second half of the 
19th century to knowledge of geology 
in California. Proximity to a seepage 
of oil or bitumen was the major crite- 
rion in selecting a location for drilling 
in the early days. 

Experience soon taught these pio- 
neering explorationists that better pro- 
duction was obtainable if they drilled 
not too close to the seepage. This pe- 
riod of seepage-drilling reached its 
peak of oil-discovery in 1900. 

Geologists recognized long before 
the close of the seepage-drilling era the 
importance of anticlinal structure as a 
suitable trap for petroleum. The in- 
dustry did not admit at an equally early 
date the dominant role that geologists 
could play in finding oil. 


... Trained Geologists Were Slow to Appear 


Records indicate that the larger 
companies were slow to avail them- 
selves of geological talent. One such 
company employed one geologist from 
1898 through 1911 and, perhaps be- 
cause this one was overworked, added 
a second in 1912; this duet carried on 
through 1920. 

Another company acquired its first 
geologist in 1908 and a third company 
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operated with one-half a geologist 
from 1900 through 1920. A quotation 
from a 1907 letter written by an execu- 
tive of a large company to the presi- 
dent of that company indicates the 
then-current idea of the value of 
geological assistance in searching for 
oil. 

“As I advised yesterday . . . I believe 
... that there are possibilities and even 


probabilities of fields between For, 
Tejon Canon and Sunset. 

“T feel that if the study of formation 
is the intelligent course to pursue jp 
the search of oil, that the study should 
be thorough in every detail. . . . I fe 
convinced that an engineer with some 
idea of rocks, and his knowledge need 
not be extensive, the ability to discern 
between igneous, sedimentary, and 
altered rocks being sufficient, could do 
much toward producing the result; 
desired. I do not claim that the appli- 
cation of scientific principles to sur. 
face structure will develop oil, but | 
do claim that careful study by means 
suggested will reduce the percentage 
of failure and consequently increase 
the percentage of success . . . 

“It occurs to me that a competent 
man could be employed for months in 
the way I mention and further, could 
indicate where the possibilities for de- 
veloping oil were the best.” 

The essential qualifications of the 
“engineer” as well as the thought that 
one “competent” man could be em- 
ployed for months in the northern San 
Joaquin Valley are interesting. 

Roy Barnes’® in 1940 found that 
17 leading companies had in their em- 
ploy 42 geologists in 1920. The writer 
attempted in 1949 to secure com- 
parable figures for the years 1900 
through 1919 but was only partly suc- 
cessful. Results of this investigation 
indicated, however, that there were 
fewer than 10 geologists employed on 
the average for the years 1900 through 
1910 and not more than 20 on the 
average during the period 1911 
through 1919. These figures will be re- 
ferred to later in connection with the 
rate of discovery. 

These pioneering oil geologists were 
extremely efficient. They rapidly lo- 
cated the exposed anticlinal structures. 
These were quickly drilled to depths 
that could be reached by drilling meth- 
ods and equipment then available. The 
geologists, in addition to locating sur- 
face structures, were interpreting sub- 
surface structure through study of well 
logs. 

This. interpretation, as the writer 
knows from experience, was not en- 
tirely satisfactory because it depended 
on drillers’ logs and examination of 
cuttings from the wells. The peak of 
discoveries for this period of concen- 
trated testing of exposed anticlines 
came in 1910. 

Interpretation of physiographic fea- 
tures was the next exploratory method 
to receive maximum attention and it 
produced a period of discovery thal 
culminated in 1920. Study of forami- 
nifera and core samples and improved 
drilling equipment and methods caused 
another peak of discovery in 1927. 

Geophysical exploratory methods 
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and electric-log correlations led to a 
new crop of discoveries that reached 
a top in 1937. There has been no 
pronounced peak of discoveries since 
the end of that era, although some 


excellent fields have been found. The 
period from 1940 to date might be 
named reappraisal of data or marking 
time or consolidating gains. 


Discoveries Show One Cyclic Pattern With... 


The waves of discovery attained in 
1900, 1910, 1920, 1927, and 1937 
are shown graphically in Fig. 6, repro- 
duced from a recent article.14 The esti- 
mates of ultimate recovery were made 
by the writer in September, 1953. 
G. C. Gester and G. M. Cunningham 
in 1943 were the first to designate the 
specific type of exploratory activity 
that dominated each wave of discovery. 
A name tag on a peak does not 
signify that other kinds of geological 
investigation failed to find anything 
in that period. The major method of 
exploration always was aided and 
abetted by other exploratory method in 
use at that time. 

It should be noted that the discovery 
record shown in Fig. 6 is by individual 
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pools and that the estimated ultimate 
recovery of each pool is credited to 
the year of its discovery. 

This method of segregating discov- 
eries gives recognition not only to the 
geological thinking that finds a new 
field but also to subsequent analysis 
and exploratory drilling that leads to 
production from new pools on the 
same major structural feature. It is 
true that the discovery of a field is of 
greatest import to the industry because 
it adds a new structure to the list of 
producing fields and, further, it indi- 
cates the probability or possibility of 
finding other productive reservoirs on 
that structure. 

Normal development of a field may 
result ultimately in the discovery of 
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every potentially productive reservoil 
within the limits, both horizontal and 
vertical, of that field but it might re- 
quire decades to attain that goal. Con- 
sider, for example, Buena Vista Hills: 
The first pay zone in this field was dis- 
covered in 1909 but the 27-B pool lay 
dormant until 1944 when it was found 
by an exploratory well located within 
the old limit of production after a 
considerable period of time spent in 
the analysis of subsurface data. 

Torrey Canyon is another excellent 
example of “delayed” discovery: pro- 
duction from the upper Sespe was 
found at shallow depth in 1896 but 
the lower Sespe around 10,000 ft was 
not discovered until 1953; the writer 
does not know exactly what instigated 
this deep drilling but suspects that ex- 
ploratory thinking was largely respon- 
sible for it. 


...QOne Outstanding Feature 


The physiographic features peak 
topped all others. It was during this 
orgy of discovery that such remarkable 
fields as Elk Hills, Huntington Beach, 
Long Beach, Santa Fe Springs and 
Ventura Avenue were found. The othe: 
eras of discovery included outstanding 
fields also. Brea-Olinda, Coalinga East 
and West, Kern River, Midway-Sunset, 
and Orcutt were found during the pe 
riod when drilling near seepages was 
the major urge. 

Concentration on exposed anticlinal 
structures was rewarded by such fields 
as Buena Vista Hills and Front, Cat 
Canyon West, and Coyote West. Ket- 
tleman North Dome was the largest 
field discovered during the deep drill 
ing period. The geophysics era pro- 
duced such fields as Coalinga Nose, 
Coles Levee North, Greeley, Rio 
Bravo, Santa Maria Valley, and Wil- 
mington. Cuyama South and San Ardo 
have been the most prolific fields dis- 
covered since 1940, the year marking 
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the close of the wave of discoveries 
stimulated by geophysics. 

The percentage of California’s esti- 
mated ultimate recovery of crude oil 
contributed by fields discovered dur- 
ing each of the eras mentioned is given 
in the following table. The figures are 
estimates made by the writer in Sep- 
tember, 1953. 


It is evident that the center of grav- 
ity of discovery was in physiographic 
features, 34 years ago. Roy Barnes*® 
reported that 42 geologists were em- 
ployed in 1920 by 17 leading opera- 
tors in California. 

The writer has mentioned that there 
might have been 10 during the period 
1900-1910 and perhaps 20 from 1911- 
1919. These few pioneers were active 
during the period when aproximately 
half of the estimated ultimate recovery, 
calculated by fields, of the state was 


Percentage of 
: } State's estimated 
Name of discovery era ultimate recovery 
Prior to 1894...... aarae 1.2 





Bepaped sndiolinel strockarce "92 discovered. These figures suggest that 
Physiographic features. . 38.1 these old-timers certainly knew how to 
Deep drilling..... . 9.3 . 

Geophysics. ....... 17.3 find oil. 

Reappraisal of data... 7.1 








Big Fields Still Constitute Major Reserves But .. . 


It was pointed out in a recent ar- 
ticle'! that 33 fields having estimated 
recoveries greater than 100,000,000 
bbl each had been the mainstay of 
California’s oil economy. These fields 
are distributed geographically as fol- 


lows: 14 in the San Joaquin Valley, 
12 in the Los Angeles Basin, 2 in the 
Ventura Basin, 3 in the Santa Maria 
Basin, and 2 in the Central Coast 
Ranges. The distribution of these 
largest fields by era-of-discovery is 
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shown on Fig. 7. The relative impor. 
tance of the same fields as to ultimate 
recovery, reserves, cumulative produc. 
tion, and 1953 .production is djs. 
tributed to era-of-discovery on Fig, g 
Both of these figures are taken from 
the previously mentioned article. 

Fig. 8 may be summarized in the 
following manner. The 33 fields, which 
constituted only 13.5 per cent of ajj 
California fields, had 82 per cent of 
estimated total ultimate recovery and 
more than 78 per cent of estimated 
reserves remaining at the end of 1953. 
They were credited with 72 per cent 
of the production in 1953 and nearly 
84 per cent of cumulative production 
to the end of that year. 

It is interesting to note, furthermore, 
that the 12 big fields found during the 
physiographic features era produced 
25 per cent of total production jp 
1953. Another half-dozen fields are ap- 
proaching the 100,000,000 bbl ulti- 
mate recovery mark but these were 
excluded from the top group of 33 
big fields. The inclusion of close-to- 
100,000,000 bbl fields for comparison 
with all other fields would make the 
percentage importance of large fields 
still more impressive. 


... Production Is Exceeding 
Discovery Rate 


California at the end of 1945 had 
16.6 per cent of the nation’s crude oil 
reserves whereas at the end of 1953 
it had only 13.5 per cent. The end of 
1945 is selected as the opening of the 
post-World War II period. This failure 
to retain position in the national pic- 
ture may be due to California’s high 
ratio of withdrawals to reserves or to 
a lack of intensive exploratory effort to 
find new oil. 

California produced 9.2 per cent 
and 9.5 per cent of its crude oil re- 
serves’? in the years 1946 and 1953, 
respectively. Analogous figures for the 
balance of the United States are 8.1 
and 8.2. California, furthermore, pro- 
duced 18.5 and 15.8 per cent of na- 
tional production in 1946 and 1953, 
respectively. Note that its percentage 
of production was considerably higher 
than that of reserves in both years. 
These comparisons indicate that this 
state is draining its reserves at a more 
rapid rate than is the balance of the 
United States. 

California, furthermore, has not 
drilled its proper proportion of ex- 
ploratory wells. During the 1946-1953 
period it drilled only 5.5 per cent of 
all new-field wildcats and only 5.4 per 
cent of all new-field and new-pool tests 
in the United States. The latter in- 
clude new-pool wildcats, deeper-pool 
tests and shalldwer-pool tests. It would 
seem to be expedient for this state to 
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drill a percentage of total exploratory 
wells comparable to its percentage of 
total production or, at least to its per- 


centage of total production in order 
to retain its position in the national 


picture. 


Low Success Factor but High Acre Recovery 


The success factor in exploratory 
drilling is comparatively low in Cali- 
fornia—5.5 per cent for new-field 
wildcats and 10.0 per cent for new- 
field wildcats and new-pool tests. The 
analogous figures for the nation are 
11.2 and 16.3 per cent. These figures 
cover the 1946-1953 period. Despite 
the low success factor the rewards in 
barrels of oil found per foot of hole 
drilled have been excellent, as shown 
in Fig. 9 which is taken from a recent 
article‘! The data on footage drilled 
in the different states are from F. H. 
Lahee’s annual reports!* and, on re- 
serves discovered, are from annual 
reserves reports!? by the American 
Petroleum Institute. 

F. H. Lahee published" figures on 
the number of new-field wildcats 
drilled in the United States to find 
fields of varying ultimate recovery. His 
study covered the 3-year period, 1944 
to 1946. The writer adjusted Lahee’s 
orginal numbers to agree with correc- 
tions that the latter made in subse- 
quent annual articles!* and added three 


more years, 1947 to 1949, in order to ' 


compare California with the nation 


over a 6-year period. The results of 


this comparison are given here. 
The conclusion should not be drawn 
from this last comparison that Cali- 








Number of new-field wildcats 


drilled to find one field 
having ultimate recovery 


of 





“50 million or 10 million or 

1944—1949 more barrels more barrels 
be 459 125 
United States............ 858 183 








fornia is the most fruitful state in 
which to drill new-field wildcats. It 
merely shows that fewer wells were re- 
quired to find a 50,000,000 or a 10,- 
000,000 bbl field here than was average 
for the nation during a specific 6-year 
period. It is not, however, a discourag- 
ing comparison especially when forti- 


fied by the data shown on Fig. 9. 


What of the Future? 


“The question has often been agi- 


” 


tated especially in modern times. . 


This is quoted from a personal journal 
(not the writer’s) dated January 1, 
1852. It is introduced, as a preface to 
comments on forecasts, in order to 
stress the point that these opinions are 
predicated on past experience and data 
available at any moment in the particu- 
lar “modern times” in which we hap- 


pen to be living. 


The chap who wrote the journal 
from which the quotation came was, 
quite evidently, a gentleman of parts 
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and thoroughly familiar with then- 
current ideas on chemistry, physics, 
steam engines, geology, and a multi- 
tude of other subjects. Some of his 
statements, although beautifully writ- 
ten, seem ludicrous to one reading 
them now. He was limited by what was 
known at that time. 

The forecasts on California’s oil sup- 
ply that follow are given in no spirit 
of derision but only to support the 
thesis that it has been impossible in 
the past to appreciate the magnitude 
of petroleum supplies in this state. It 
is quite probable that observers ten 
years hence will read forecasts made 
in 1954 and will find it hard to believe 
that we could underestimate so grossly 
our future contribution to the indus- 
try. 

Listed are historic published esti- 
mates of California’s reserves of crude 
oil and the production from the time 
of estimate to the end of 1953. 











— 
Production: from 
date estimated 


Estimated 


reserves to end 1953 
Year million barrels million barrels 
a eee 4770 9499 
ee 2272 8960 
ee oe 1700 8334 
_ a 1988 7411 
_ ae 3719 5490 
ee 3199 4355 
ee 3345 3059 








Note that the first estimate that fore- 
cast sufficient crude oil to last until the 
end of 1953 was made in 1944. 

Possible new oil provinces in the 
state were summarized briefly in 
1941.45 Cursory mention was made of 
the Salinas and Cuyama Valleys, the 
sites of subsequent oil discoveries. A 
similar but more extensive study was 
prosecuted in 1950.1° Two figures are 
reproduced from that report. (Figs. 
10 and 11.) 

Fig. 10 shows the Central Coast 
Ranges which include the oil fields of 
Salinas and Cuyama Valleys, discov- 
ered after the 1941 report. Nothing 
startling in the way of discovery has 
occurred in this particular region since 
1951, but the maps suggests that there 
are large areas of sedimentary rocks 
that have not been disproved by 
drilling. 

Fig. 11 was a part also of that 195! 
report. It is reproduced here because 
of current interest in off-shore possi- 
bilities. California has less area avail- 
able for prospect drilling under rea- 
sonable depths of water than has the 
Gulf Coast. It was calculated for the 
1951 report that only 1400 sq miles 
underlay water at depths from 0 to 10 
fathoms and 11,700 sq miles at depths 
from 0 to 100 fathoms. 


Prospects May Be Prematurely 
Condemned 
Possible oil regions are occasionally 
written off before enough wells have 
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FIG. 12. 


been drilled to prove that there is no 
possibility of obtaining production. 
Fig. 12 shows the location of all aban- 
doned dry holes in a certain area. The 
distribution of these dry holes gives 
little incentive for further exploratory 
drilling except, perhaps, in the north- 
east and southwest portions. 

The Russell Ranch field is shown 
in Fig. 13, from which the abandoned 
holes on Fig. 12 were traced. It is 
granted that most of the dry holes were 
drilled after the field was discovered 
but, despite that fact, the two figures 
demonstrate how a prospective oil field 
might be missed successfully even 
though a considerable number of dry 
holes were drilled. 

The discovery well of Russell Ranch, 
incidentally, if moved only a short dis- 
tance in the right direction would have 
been another dry hole. 

Numerous oil fields have lain undis- 
covered for a long time because some 
dry holes in its neighborhood con- 
vinced a few people that there was no 
chance of finding oil in the area and 
these few people spread the bad news 
and shortly the area was condemned. 


Reserve Level Should Hold 

California’s reserves of crude oil 
were estimated to be about four billion 
barrels at the beginning of 1954.1? In- 
dications are that our reserves will 
hover around that figure for. several 
years in the future. This desirable sit- 
uation will be attained through: dis- 
covery of prolific fields off-shore and 
on-shore; discovery of new pools in 
close proximity to presently producing 
fields or below productive zones in 
those fields; extensions of currently 
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proved limits of productive areas; ap- 
plication of more efficient primary re- 
covery methods; more extensive utili- 
zation of fluid injection in secondary 
recovery operations; reappraisal of 
currently available geological data; 
and research in the origin and charac- 
teristics of sedimentary rocks and 
basins that yield petroleum. 

A comprehensive conservation law 
would help to prevent waste and to 
keep our reserves at a comfortable 
level. A more aggressive, optimistic ex- 
ploratory campaign should increase 
our rate of discovery. It will cost real 
money to find and develop the big 
fields below thrust faults and off-shore. 
California’s exploratory and operat- 
ing men have repeatedly shown their 
ability to find and produce oil here 
when prospects appeared gloomy. It 
will be more difficult in the future to 
find oil, but it will be done. 

A peculiarity of many of Califor- 
nia’s reservoirs influences the writer to 
remain optimistic about future supply 
here. Years of observation have con- 
vinced him that the reservoirs refuse 
to conform to mathematical calcula- 
tions showing how much oil they are 
supposed to give up. The action of 
many of the old fields is astonishing 
and at the same time extremely satis- 
fying. Consider, for example, three 
fields that apparently were approach- 
ing senility as implied below: 

1935: “Long Beach, Huntington 
Beach, Santa Fe Springs, and lesser 
lights are now staid old fields of creak- 
ing pumpers.” 

Those three fields have yielded 
nearly a billion barrels of crude oil 
since that statement was made. When 


our “staid old fields” act thus, one must 
be optimistic about the future. 
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HYDRIL 


TUBING JOINTS 


Heavy-walled tubing, 


high pressures? 


HYDRIL TYPE PH-6: Espe- 
cially developed for heavy-walled 
tubing in high-pressure wells. 
Maintains two gas pressure-tight 


seals at 15,000 psi, with thermal 


change of 100°F. 


Standard upset 


with streamlined 


advantages ? 


Deep wells 





high pressures, 





corrosive conditions ? 


HYDRIL TYPE CS: Joint is 
pressure-tight even on deep, 


high-pressure applications. Extra 





torque Capacity, extra tension 


eusetages 








Able to “work” 


as well as 


swiss 





produce? 















For more detailed information on these Tubing 
Joints and other Hydril equipment, contact your 
nearest Hydril representative, or write 


HYDRIL COMPANY 


714 W. Olympic Blvd, Los Angeles 15, California 


Factories: Los Angeles; Houston, Tex.; Youngstown, O.; Rochester, Pa. 


SALES OFFICES: 


California: Bakersfield, Los Angeles, Ventura 

Louisiana: Harvey, New Iberia 

Ohio: Youngstown 

Oklahoma: Tulsa 

Pennsylvania: Rochester 

Texas: Corpus Christi, Dallas, Houston, 
Midland, Odessa 

Wyoming: Casper 

Canada: Calgary, Edmonton 


To obtain more information on products advertised see page E-37 B-33 



























































































































OneE of the busiest drilling areas in 
California at the present time is the 
Tejon Ranch in the San Joaquin Val- 
ley. Indications are that it may become 
busier as time goes on. The reason for 
most of the activity is Reserve Oil and 
Gas Company’s recent Olcese pool dis- 
covery in the 18-year-old Tejon-Grape- 
vine field. This activity occurs on a 
portion of an old Spanish land grant 
and is known geologically as the Tejon 
Embayment, Fig. 1. 

The Tejon Embayment is located in 
the extreme southeasterly portion of 
the San Joaquin Valley on the north 
flank of the Tehachapi mountains and 
on the west flank of the southernmost 
part of the Sierra Nevada mountains. 
The mountainous areas consist of 





































































































Jurassic basement rock with a border 
of Pleistocene to Eocene sediments ex- 
posed between basement and valley 
alluvium. The forces that uplifted 
these two mountain ranges, nearly at 
right angles to each other, developed 
complex fault patterns and numerous 
unconformities. 

In 1936, Reserve Oil and Gas Com- 
pany discovered the first oil upon com- 
pletion of well No. 33-2, section 33, 
T. 11 N., R. 19 W., in what is now the 
Tejon-Grapevine field, central area. 
This well and several subsequent wells 
were completed in the Reserve sand of 
the Upper Miocene Pulv zone. Rich- 
field Oil Corporation, in 1943, dis- 
covered the Chanac-Santa Margarita 
Transition zone oil sand in the east- 
ern area. This zone was found produc- 
tive in the western area by British- 
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American-Capital Company in 1946. 

Completion of Tejon Hills Oil Com. 
pany well No. 2, section 10, T. 11 N. 
R. 18 W., in 1948 initiated a series of 
discoveries that are parallel to ang 
apparently controlled by the Springs 
fault. This productive area, now called 
the Tejon Hills field, is approximately 
6 miles long and % mile wide with a 
northeast-southwest trend. 


Outlook 

The Tejon Embayment has not beep 
subjected to intensive exploration, 
Fig. 2 will reveal two important keys 
to future exploration—(1) the major 
unconformity at the top of the Valy 
zone, and (2) the massive basalt wedge 
that overlies Lower Miocene, Oligo. 
cene, and Eocene sediments throughout 
the area. 

West of Tejon Hills field and north 
of Tejon-Grapevine field relatively few 
deep wells have been drilled. Encourag. 
ing shows, however, have been found in 
the Santa Margarita, Valv and Puly 
zones in various parts of the area. The 
most encouraging of these are the 
strong indications of transition and 
Pulv zone production overlying the 
Olcese pool in section 34. 

The main difficulties involved in ex- 
ploration of the Transition and Puly 
sands are the overlapping, lenticular- 
ity and facies changes of the sediments 
combined with a complex fault pattern. 

Below the Valv unconformity, Mid- 
dle Miocene sediments appear to have 
a more regular depositional pattern. 
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the dirt flies faster—now 
* 
with MUSCLES OF STEEL 
Straining laborers plying pick and shovel You'll find Wickwire Rope, too, in the 
are a bygone memory because of today’s mines and the quarries...in the oil 
ee: excavating androad-buildingequipment. _ fields and logging camps... with the 
Modern power shovels and draglines use _ fishing fleets...and in numerous ma- 
muscles of steel—rugged wire rope—to terials handling operations. Whatever 
ely keep the dirt flying fast. the job may be, the extra care and 
tle Helping to clear the way for needed quality fabrication that goes into Wick- 
and highways is another of the important wire Rope proves itself in longer life, 
— ways in which Wickwire Rope con- more economical service and utmost 
je tributes muscle to America’s might. _ reliability. 
one 
pr every industry benefits from wire rope 
| ad- — 
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te of 
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Present evidence indicates the prob- 
ability of structural rather than strati- 
graphic trapping in the Relizian and 
Saucesian sections. 

The sediments below the Basalt are 
almost completely unexplored in the 
bulk of the Tejon Embayment. The 
wedging of the Basalt is an important 
clue to the old underlying structures 
in zones that have been found to be 
the most prolific producers in other 
portions of the San Joaquin Valley. 
These zones are productive at Tejon 
Hills, Wheeler Ridge, and along the 
east side of the San Joaquin Valley, 
Edison area. 

By the nature of the embayment 
there is lapping out of sediments 
against basement. The existence of 
traps thus formed is shown by one 
marginal producer in section 24, T. 11 
N., R. 19 W. This well, completed in 
the “Lo” zone, has produced 15 bbl 
per day of 33 deg oil from 3 ft of sand 
for over 1% years with little or no 
apparent decline. 

Two wells in the area have estab- 
lished the presence of Eocene sedi- 
ments under a portion of the Tejon 
Embayment at depths of 11,000 to 
13,000 ft. As exploration moves basin- 
ward, structures should be revealed 
which it is felt will yield traps of sub- 
stantially greater areal extent than 
basement pinch-outs. This coupled with 
the thicker sand sections characteris- 
tically found below the basalt gives the 
region great promise for the future. 

There are two distinct proven pro- 
ducing areas in the Tejon Embayment. 
They are the Tejon-Grapevine field and 
the Tejon Hills field, Fig. 3 and 4. 
Both are multiple zone fields. Although 
depths of producing horizons vary 
greatly between the two fields, the geo- 
logic factors that govern the entrap- 
ment of oil are somewhat similar. 





Tejon-Grapevine Field 
The Tejon-Grapevine field, as shown 
in Fig. 1, is divided into three distinct 
areas of production: 
1. Western area 
2. Central area, and 
3. Eastern area 


Practically all current production in 
the western area and eastern area is 
from Transition zone sands. Effective 
well depths in the western area range 
from 2500-2600 ft and the productive 
intervals vary from 50-125 ft on a 
dome-like structure with stratigraphic 
trapping. 

In the eastern area, well depths are 
1860 to 2690 ft with productive in- 
tervals of 40 to 265 ft. The structure is 
monoclinal with permeability govern- 
ing the entrapment of oil. The sand in 
both areas is fine grained to coarse and 
pebbly with a green clayey matrix. The 
oil is approximately 16-18 deg gravity; 
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permeabilities vary between 200 and 
1200 millidarcies; and recovery is esti- 
mated at 350 bbl per acre foot. 

The early wells were drilled in with 
water base mud. It soon became ap- 
parent that water in the mud was seri- 
ously impairing productivity. Running 
sand conditions resulted and the clay 
matrix in the pay zone swelled, thus 
reducing permeabilities. The running 
sand conditions were handled with 
some success by gravel packing liners. 
The use of oil base drilling fluids in 


recent five-spot completions has ap- . 


parently corrected the problem of per- 
meability reduction and higher produc- 
tivity indices have resulted. 

The central area has five major pro- 
ducing zones, Transition, Santa Mar- 
garita, Pulv, Valv, and Olcese. 

Transition zone production is from 
10 wells with geologic and productive 
characteristics similar to both western 
and eastern areas, however, the struc- 
ture is a gentle fold. 

The Santa Margarita sand wells 
range in depth from 2700 to 2900 ft 
with 60 to 150 ft of productive inter- 
val. The sand is fine to medium grained 


with permeabilities of 600-1500 milli- 
darcies. In general it is definitely gray 
in appearance in contrast to the green 
color of the Transition sand. Gravity of 
the oil is about 18 deg and estimated 
recovery is 200 bbl per acre foot. The 
trap is partially stratigraphic with gen- 
tle folding. 


Pulv Zone 

The Pulv zone ranges from 3000 to 
4600 ft in depth. There are 6 sands in 
the zone, the most productive of which 
is the Reserve sand at about 4400 ft. 
It is about 100 ft thick. This sand, dis- 
covered by Reserve Oil and Gas in 
1936, is bluish to brownish gray, very 
fine grained and well sorted with a 
somewhat clayey matrix. The structure 
is a narrow anticline plunging to the 
west with the sand shaling out on the 
south flank. 

This is the most difficult of the zones 
to produce because of the running sand 
conditions. It is essential to drill the 
wells with oil or oil base mud, and even 
then when the zone becomes suffi- 
ciently depleted the sand troubles start. 
The most successful completions are 


FIG. 5. Reserve Oil and Gas Company’s tank battery for new Olcese pool. 
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with 60 mesh liners. Here also the 
swelling of interstitial clays on contact 
with water base mud decreases the pe: 
meability drastically. The zone yields 
23 deg gravity oil and the recovery is 
estimated at approximately 200 bbl pe: 
acre foot. There is an active water 
drive. 





Valv Zone 

The Valv zone has 1 major produc- 
tive sand about 80 ft thick at a depth 
of 4700 ft. This zone was discovered 
by Reserve Oil and Gas Company in 
1951, in well Reserve-E. W. Pauley No 
58-33. The sand is light gray, fine to 
medium grained, well sorted and clean. 
The structure is on east-west trending 
anticline with the sand shaling out on 
the south flank. 

The wells are drilled in with water 
base mud and most of them are com- 
pleted through gun perforations. Pro- 
duction problems are relatively minor. 
Initial PI’s of the wells ranged from 
0.5 to 1.0 bbl per day per psi. An ac- 
tive water drive as well as an expand- 
ing primary gas cap provide the reser- 
voir energy. 


Olcese Pool 

The Olcese pool was discovered in 
May 1954 in well No. 42-34, drilled 
jointly by Reserve Oil and Gas Com- 
pany and E. W. Pauley. Delineation 
and development of this pool is the 
cause of most of the current activity in 
the area. At this writing, 5 strings of 
tools are operating and 8 wells have 
been completed in this pool with no 
dry holes. 

The black oil portion of the Olcese 
zone is a heavy conglomerate with a 
medium grained, crisp, clean oil sand 
matrix. The gas cap consists of inter- 
bedded fine sands and shale. Permea- 
bilities are as high as 2000 millidarcies. 
Gravity of the oil is 28.5-30 deg and 
the solution ratio is approximately 400 
cu ft per bbl. Structure is apparently a 
faulted anticline, productive limits of 
which have not as yet been determined. 

Productivity indices of the wells are 
for the most part 1.5-2.5 bbl per day 
per psi. There is as yet no appreciable 
decline in bottom hole pressures which 
are essentially hydrostatic. The black 
oil zone varies from 40 ft to 170 ft in 
thickness with approximately 150 ft of 
gas cap above that. The pool has not 
been on production long enough to re- 
veal the presence of a water drive, but 
the large gas cap should provide an 
adequate gas drive. In keeping with 
good production practice, the wells are 
being held to about 200 bbl per day 
each. 

Discovery well was completed with 
a combination string and 60 mesh per- 
forations. Subsequent wells were com 
pleted through gun perforations. No 
difference in initial PI’s have been ob- 
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served that can be attributed to the dif- 
ferent completion practices. All the 
wells have been drilled in with water 
base mud and clean up very rapidly. 


Tejon Hills Field 

The Tejon Hills field has four major 
productive zones — Santa Margarita, 
Valv, “D. K.” (regionally called Ved- 
der), and “LO.” 

Santa Margarita production is found 
in sections 2, 10, 11, 15, 21, 22, and 
28, at a depth range of 365 to 550 ft 
and with a productive interval of from 
20 to 200 ft. The sand is light gray, 
coarse grained, massive, and somewhat 
clayey. Accumulation is in numerous 
fault blocks and minor folds. The east- 





ern limit of production is controlled by 
the Springs Fault, surface evidence of 
which is a line of springs and a small 
near vertical escarpment in Pleistocene 
gravels. Closure to the northeast is ap- 
parently due to faulting. Production 
varies from 20 to 100 bbl per day of 
28 deg oil. Permeability varies from 
170 to 5600 millidarcies. 

The Valv zone, discovered in 1950 
by D. K. Partnership well No. 13-28, 
is productive in as many as 6 sands of 
limited areal extent at a depth range 
of 750 to 1325 ft in sections 21, 22, 
and 28. These sands are brownish gray, 
fine grained, firm and clean. The Valv 
zone has a definite facies change along 
strike from almost all shale in section 





MINIATURE OIL FIELD 


R. E. “Toad” Parker, warehouse- 
man -for Plymouth Oil Company in 
the San Patricio County (Texas) area, 
puts the finishing touches to his model 
oil field layout, complete in every de- 
tail and to correct scale, and winds 
up a painstaking job which took up 
hundreds of spare-time hours during 
the past several months. 

In addition to the drilling rig, with 
its associated mud pits, pumps and 
boilers, a completed producing well 
can be seen in the immediate fore- 
ground, connected to the separator 
and tank battery in the distance. At 
left is a pumping well, to make the 
set-up complete, though luckily Ply- 
mouth’s wells in this district don’t 
often need such artifiicial respiration. 
The battery of trucks in the “open 
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country” represents one of Ply- 
mouth’s seismograph units. The ve- 
hicle to which the network of cables 
is connected is the recording truck, 
and the white “buttons” are the sensi- 
tive geophones which pick up the 
earth vibrations. Beyond the record- 
ing truck is the equipment used to 
drill the shot holes. 

Geologist “Arch” Lair, looking on, 
is responsible for the geological struc- 
ture underneath the miniature field, 
including the very slick paint job. He 
ought to be proud of that drilling 
location—looks like the bit’s headed 
for a thick, black pay zone! 

The model oil field is on exhibition 
in the lobby of Plymouth’s district 
office at Sinton, Texas. 

From The Pioneer, Plymouth Oil 
Company magazine. Photo by Bill 
Thompson. 


29 to all sand in section 21 and then 
laps out against the rising basement 
complex to the northeast. Initial pro. 
duction is 100 to 200 bbl per day of 
29 to 31 deg oil. Permeabilities Vary 
from 120 to 3200 millidarcies. Accy. 
mulation is due to stratigraphic trap. 
ping involving the Springs Fault and 
minor cross faults. 

The “D.K.” zone was discovered in 
1950 by D. K. Partnership 2 well No, 
73-29. This zone has several produc. 
tive sands at a depth range of 1500 to 
2500 ft in sections 20, 21, and 29. The 
sands are light gray green, fine grained, 
and somewhat ashy. Accumulation js 
due to stratigraphic trapping, folding, 
and faulting. Initial production is 150 
to 300 bbl per day of 33 to 34 deg oil, 
Permeabilities vary from 40 to 8000 
millidarcies. 

The “LO” zone was discovered in 
1952 by D. K. Partnership 2 well No. 
183-29. Production is limited to a few 
wells in section 29, at a depth of about 
2150 ft, and one well in section 20 at 
3700 ft. The sand varies from 20 to 75 
ft thick and is coarse, granitic, ill 
sorted, and dirty, with relatively low 
permeability. Initial production is 80 
to 125 bbl per day of 33 deg oil. The 
accumulation appears to be largely 
stratigraphic. 

The distinguishing feature of the 
Tejon Hills field is the relatively high 
production of high gravity oil from 
shallow depths. Wells producing from 
Santa Margarita can be spudded and 
completed in about four days with 
slotted liners the main type of comple- 
tion. Deeper zone wells can be spudded 
and completed in about nine days. 

A solid string of casing cemented 
through the zone and selectively gun 
perforated is the usual completion 
practice. The wells are relatively in- 
expensive to drill which enables the 
operators to develop on a 2 to 5 acre 
spacing pattern. This combined with 
an active water drive and good perme- 
abilities should make the ultimate re- 
covery high, probably in the order of 
400 bbl per acre foot. 
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Since World War Il, more utility 
gas is sold every year than the total 
amount sold in the first 100 years 
of the gas industry's history. 
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rgely County, California, the Western Gulf 
Oil Company recently obtained produc- 
t the tion at an average midpoint depth of 
high 400 ft. The crude is of 12.8-deg API 
from gravity having a viscosity of 45,000 
from SSU at reservoir temperature of 85 F, WELL DEPTH IN FEET 
and and cuts from 20 to SO per cent of ey FIG. 1. 
with fresh water. 
nple- Initial production in the first well de- 
dded clined rapidly from 20 to 8 bbl per day. 
ented 
Has The Author 
: E. W. Walker has been in charge of 
y = supervision of practically all surface op- 
s the erations at the 
acre Los Angeles of- 
with fice of Western 
>rme- Gulf Oil _Com- 
an since 
le Te 1946. Among 
er of other activities, 
he has handled 
drilling con- 
tracts, sales, and 
is currently en- 
— gaged in mak- 
ing recommen- i 
‘resent dations for offshore drilling programs, fat 
Bull. nen — <l pag ola oe 
ign. He was graduated fro ‘anfor: : 
6 Ne. University in 930 with a BS degree ——< siete 
: in mechanical engineering. He worked sak 
— for the General Electric teens until : . : — : 
1934 when he joined the Kettleman As a result, before proceeding with a immediate decline in production. The 
4 —_ Dome Association as mechanical development program, it was decided _ beneficial effects of the heat in increas- 
: “aaa His work there was principally that down-the-well heating should be ing production were very apparent and 
ment, € supervision of surface operation, r . : 
1952). pipe line systems, compressor plants, tried and evaluated. Heat was applied encouraged continued development of 
** etc. In 1943 he left Kettleman North and production increased gradually the leases. Ten wells have been drilled 
etapa —— to join Western Gulf until it was again up to 19 bbl per day _to this zone and each one has responded 
lity field ae ie ge Pycdnenent and seemed to level out at that point. _ favorably to heat. ; 
ytal in the supervision of lease gathering Shutting off the heat resulted in almost Before selecting the heating method, 
ars and treating systems. a study was made to determine which 
= | EXCLUSIVE | source of energy (gas or electricity) 
1954 THE PETROLEUM ENGINEER, December, 1954 









B-36c 





CALIFORNIA 


could be used most economically, This 

__ | viscosity vs TEMPERATURE - study showed that natural gas, although 

12.6° A.P1 CRUDE OIL purchased at commercial rates, would 

be be the cheaper fuel to use. Conse. 

He Fig. 3 quently a gas-fired hot water circulat. 

en tea ing heating system was designed ang 

installed. This system also permitted 

the use of bottled propane gas during 

preliminary tests, thus deferring ip. 

vestment in gas lines until the project 
was proved. 

The discovery well was completed at 
500 ft with a 7-in. perforated liner 
across the productive interval from 309 
ft to 500 ft. High viscosity was be 
lieved to be the main reason for rapid 
early decline in production. To com. 
bat this, it was decided to put suff. 
cient heat into the oil so that some 
warming of-the sand in the vicinity of 
the well bore would be realized. Ip 
order to accomplish this, it was desir 
able to install as much heat exchange 
surface as possible in the well bore, 
This was done by using finned tubing, 
Two types have been tried. Spiral 
wrapped tubing was used first and now 
finned tubing with vertical parallel fins 
is being tested, as it was felt that this 
type might be less susceptible to foul 
ing. So far both have proved equally 
effective. The finned tubes selected were 
% -in. ID, having approximately 2.7 sq 
ft of surface per lineal foot. At least 
100 ft of %-in. finned tubing is sus- 
pended 10 ft off bottom with two 1-in. 
pipe strings from the surface to com- 
plete the circulating system through 
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Catheads 

Sand Line Drum 
Transmission 
Engine Compound 
Pump Drive 

Air Compressor 
‘Water Pump 


High Speed Disc 
Drum Clutch 


Low Speed Disc 
Drum Clutch 


™, 


There are no JAW Clutches in the compound drives, transmission or drums of 
oo a Wilson Giant, Atlas, Titan or Super Titan Rig. No cleaning, no adjustments on 
” Air-Tube Disc Clutches...and you do not have to stop the drum to change 
speeds. Investigate these money-making features of Wilson Rigs — Today! Be 
Modern — Buy Wilson! 


The FIRST NAME in DRILLING RIGS! 


WILSON MANUFACTURING CO., Inc. 


THE HOME OF RED IRON WICHITA FALLS, TEXAS, U.S.A. 


r, 1954 





The primary purpose of Mission’s protective packaging 
is to assure you that every Mission Product reaches 
you in the same performance-guaranteed condition in 
which it left the Mission plant. 


Yes, the real beauty of the Mission package is far more than “wrapper deep.” Years 
ago, Mission pioneered protective packaging for its oil field equipment with the firm 
belief that good equipment deserves good care to prevent damage during shipment. 
Recently, Mission was the only oil field equipment manufacturer to receive an award 


for packaging in national competition. All Mission products are clearly marked so that 


the products may be identified at a glance. The compact boxes may be more uniformly 


stacked in stock rooms and supply store shelves than unwrapped parts. The next time 
Mission Products arrive on your location, notice how carefully they have been pack- 
aged for protection en route. This is just one more example of the difference Mission 


makes that makes a big difference in the performance you get. 
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VISA 


ELECTRIC 


eau’ 


OIL WELL HEATERS 


the most efficient 
by any standard! 


Thermactor Electric Heaters 
are pure resistance type with 
sealed ceramic insulated ele- 
ments designed for maximum 
safe operating temperature. 
Heater Cable is 3 wire con- 
ductor properly sized to the 
heater and the well depth to 
give maximum efficiency. 


~}— YEARS AHEAD FEATURES —{- 


EFFICIENT AT ANY DEPTH 

Thermactor Heaters are now oper- 
ating in Oil Wells from 400 to 
5000 feet deep. ) 


ECONOMICAL OPERATION . 
Minimum “‘on time” of electrical 
energy is utilized to obtain the 
maximum oil production, Cycling 
Timer can cycle any fraction of 
an hour. 


EASY TO MAINTAIN 

Minimum supervision and mainten- 
ance is needed to insure continu- 
ous trouble-free operation. No 
bulky surface equipment or com- 
plicated operating mechanism when 
you install Thermactor, 


CALIFORNIA 





ing were available. Natural gas from a 
public utility at interruptable indus- 
trial rates and electric power also from 
a public utility at industrial rates. The 
wells themselves yield no gas. 

Natural gas is available at 30 cents 
per Mcf, or 30 cents per 1,000,000 Btu, 
and electricity is available at 1 cent 
per kwhr, or $3.10 per 1,000,000 Btu. 
In this instance and on the basis of 
initial thermal energy, electricity costs 
10 times more than gas. When utiliza- 
tion efficiencies are considered, how- 
ever, the margin is reduced to 3 to | in 
the case of the 500-ft well and would 
break even on a 1900-ft hole. 

With a hot water circulating system 
using gas as a fuel, there are two main 
sources of heat loss. Stack losses at the 
heater account for 30 per cent of the 
input heat. Radiation, conduction, and 
convection losses in the »piping system 
between the heater and the well fluid 
account for another sizeable loss. The 
magnitude of such loss is variable, de- 
pending upon depth of hole, size of 
conductors, temperature of circulating 
fluid, and rate of circulation. See Table 
I for a comparison of these losses. In 
the case of the 500-ft. Yorba Linda 
wells, these losses amount to approxi- 
mately 34 per cent leaving at net us- 
able heat in the fluid of 36 per cent of 
the input energy. 

By comparison, if electric energy 
were used in the form of a resistance 
heater, the net usable heat would be 
approximately 97 per cent of the input 
energy. 

Table I shows the heat dissipation 
from a typical hot water circulation 
system in wells of various depths as- 
suming an oil equivalent production 
rate of 50 bbl per day, a water circula- 
tion rate of 8 gpm, with temperature in- 
crease of oil production from 85 to 
145 F. 

Data developed in this table has been 
used as a basis for preparing Figs. 1 
and 2 showing the cost per million Btu 
of usable heat at various well depths 
and at various fuel costs. 











Specific data on a Well will enable us to 
accurately predict results to be expected 
from the use of heat. We shall be happy 
to send you copies of ‘Oil Well Data 
Questionnaire’ from which we can pre- 
dict results and recommend equipment re- 
quired. No obligation of course. 


THERMAL ’ 
ACTIVATORS, INC. 
21053 San Fernando Road 

P.O. Box 102 


Saugus, California 


A New Standard In 
Bottom Hole Heating! 
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FIG. 5. 


From Table I and Figs. | and 2, it 
can be readily be seen that as the well 
depth increases, the usable energy 
available from the circulation system 
becomes rapidly less, thus decreasing 
the attractiveness of this type of sys- 
tem in deeper holes. 

The per cent of useful heat may be 
increased by increasing circulation 
rates, adding more heat exchange sur- 
face in the fluid and/or by insulating 
the circulating strings. It is recognized 
that putting some of these refinements 
into practice presents problems that 
are not always readily solved. Each 
application of heat down the well 
should be considered from all angles, 
including its practicability from the 
standpoint of installation, maintenance, 
and daily operating attention. Often 
these considerations will indicate that 
some increases in efficiency should be 
sacrificed in the interests of simplicity. 

Fig. 3 shows the viscosity curve for 
the 12.8 API gravity Yorba Linda 
crude plotted on a linear scale. From 
this curve we find that a temperature 
rise of 60 F, from 85 F to 145 F, re- 
duces the viscosity from 45,000 SSU 
to 2200 SSU. Assuming 20 bbl per day 








TABLE 1. Heat dissipation from typical hot water circulation systems in wells of 
various depths.* 





Circulating systems 
Temp. water—In deg.F. 
Temp. water—Out deg. F 
Rate of Water Circulation—gpm 
Hezt loss to stack—Btu/hr..... . . 
Heat loss to earth—Btu/hr.. 
Heat—useable 
To production—Btu/hr. ... 
To prod. formation—Btu/hr. 
Total heat to burner—Btu/hr. 
Btu to stack—% total....... 
Btu to earth—% total. . 
Btu useable—%, total. 
Gas cost per 1,000,000 useable Btu 
At 10 cents per Mcf...... 
At 15 cents per Mcf 
At 20 cents per Mef. . 
At 30 cents per Mcf... 








Well depth 
500 ft 1000 ft 1500 ft 2000 ft 
220 220 220 220 
186 174 155 150 
8 8 g 8g 
50,500 73,500 102,500 116,500 
57,500 128,500 199,500 236,500 
20,000 20,000 20,000 20,000 
40,000 24,000 18,000 14,000 
168,000 246,000 340,000 387,000 
30 30 30 30 
34 52 58 61 
36 18 12 9 
$ .28 $ .56 $ .83 $ 1.11 
42 . 83 1.25 1.67 
56 1.11 1.67 2.22 
. 83 1.67 2.50 3.35 





*Based on an oil equivalent production rate of 50 bbl per day, 


in. finned tubing and 1 in. circulating lines. 


eee 
an oil temperature rise from 85 F to 145 F, using 100 ft of % 
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NEW and EXCLUSIVE... 


FOR SIMULTANEOUS RADIATION LOGGING 


Here you see a typical example of four seBardte.PGAC . ! — | a REPEAT 
logging runs in the same well — with the original records gt a t—+—+ 
superimposed to prove the Repeatability of PGAC logs. Bey [PFE 

But here is the important point. Each of these four runs F eS Se oe | 
was made with a different radiation source, the strengths of 
which varied as much as 17%. Nevertheless, see for your- 

self the striking accuracy of these 
four logs under PGAC’s new Abso- 
lute Calibration Standard! 

With this new and exclusive PGAC 
development, a more dependable 
radioactive log of your well — capa- 
ble of Repeatability like that shown 
here — is always obtained . . . re- 
gardless of which logging crew, 
which instrument, or which radia- The technical story of this PGAC 
tion source may be used. Don’t you is too complex to present here. But you are 
agree that such repeatability—both come to write for the complete and fully 
quantitatively and graphically — trated article “Quantitative Evaluation.” 
speaks for itself? That’s why so report will be gladly sent to you free of 
many operators say: ‘If you’re over and without obligation of any kind. Be suré 
oil, PGAC always gets more of it, write our Houston office today. We'll be 
and at less cost!” for your request! 
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FIG. 6. 


' of net production and 15 bbl per day 
water cut or a 50 bbl per day oil equiva- 
‘lent in terms of heat load, it was deter- 
mined that 20,000 Btu per hour would 
be required to raise the temperature 
60 F and 40,000 Btu per hour would 
be available to heat the producing for- 
mation. It was also determined that 
57,500 Btu per hour would be lost to 
the earth. On this basis an industrial 
type gas-fired heater of 175,000 Btu 
per hour input rating was selected. 

Fig. 4 shows the plan layout of the 
heater and circulating pump and Fig. 5 
is a photograph of a typical installa- 
tion. Six-foot stroke hydraulic pump- 
ing units are used to pump the wells. 
These require approximately 2 hp, so 
3-hp motors were selected to operate 
both the hydraulic pump for the well 
pumping unit and the centrifugal pump 
for the hot water circulation. This com- 
bination resulted in reduced electrical 
installation cost and provided all the 
flexibility required. 

Fig. 6 shows two types of finned 
tubing used down the hole. Each has 
proved effective. 

The cost of operating heater and 
pump is approximately $1.35 per day. 

The increased production of approxi- 
mately 8 bbl per day per well pays out 
each heater installation in less than 
5 months. kk * 


THE PETROLEUM ENGINEER, December, 1954 





Standard of the Industry Since 1936 


NEW REVOLUTIONARY MODELS 
500-€ and 750-C 


Fully Covered by issued and pending U.S.A. and Foreign Patents 


Save TIME and MONEY with 
Luber-finer’s FASTER 
SIMPLIFIED Pack Replacement 


Luber-finer Exclusive Features 


@ SINGLE BOLT CLOSURE—Ingeniously de- 
signed Clamping Ring utilizes Single 
Bolt Closure for quick, easy Pack Re- 
placement. 


@ POSITIVE SEALING GASKET—Long lasting 
“©” ring type gasket assures leak-proof 
lid closure at all operating pressures. 

@ NEW TYPE INTERNAL DESIGN AND CONSTRUC- 
TION— Provides multiple seal to eliminate 
the possibility of oil by-passing the 
Luber-finer pack. 

@ DUAL SAFETY VALVES—Prevents oil drain- 
back, assuring exact crank‘case oil level 
reading at all times, stops oil from circu- 
lating through unit if lines are reversed 
or if Luber-finer is otherwise improperly 
installed. 

@ ONE-PIECE EXTRUDED STEEL HOUSING— Plus 
rugged mounting brackets insures dura- 
bility and long, trouble-free operation. 

@ TIME-TESTED PATENTED FILTERING PROCESS 
Only in genuine LUBER-FINER PACKS 
—the exclusive patented filtering process 
proved by millions of satisfied users the 
world over. 


SOR COMPLETE INFORMATION WRITE DEPT. 6 


IT’S WHAT'S 
INSIDE THAT 
COUNTS 
The Efficiency of 
LUBER-FINER’S 
Patented Process Pack 
HAS NEVER 
BEEN EQUALLED! 





LUBER-FINER, INC., 2514 So. Grand Avenue, Los Angeles 7 


To obtain more information on products advertised see page E-37 B-43 



























Second of a Series 





Lateral Drain Hole Drilling 


Both surveying and lining at laterals are deemed import- 


IN the early part of 1951 a demand 
arose for surveys of lateral drain holes 
with both drift and direction desired. 
Unit which recorded angle and direc- 
tion from vertical to horizontal already 
had been developed and it was found 
that this older type multiple shot in- 
strument could be reduced in iength 
and powered with short flashlight cells. 
A 90 deg angle unit was constructed so 
it could be shortened about 2 in. An 
extremely short barrel was manufac- 
tured with a bronze guide welded onto 
the bottom bull plug to assist in enter- 
ing the mouth of the drain hole. 

A flexible joint at the top of the bar- 
rel was spring-operated to stab the bar- 
rel in the lateral when no whipstock 
was used in drilling. Some of the first 
barrels made were too long to success- 
fully negotiate the short bend where 
the drain hole left the main bore. Fin- 
ally a barrel less than four feet long 
was developed and has been success- 
fully used. 

In many instances the barrel was 
made up on the resilient curved pipe 
directly so the instrument would enter 
the lateral. Whenever drain hole tools 
employing a whipstock were used for 
drilling the laterals, an articulated dur- 
alkaminum section was interposed be 
tween the barrel and flexible drill pipe. 
Thus the instrument compass was re- 
moved from the magnetic influence of 
ihe flexible drill pipe and accurate 
magnetic readings were obtained. Many 
successful surveys have been made with 
this equipment. Recently an angle unit 
has been developed which will give 
directional readings from 0 to 140 deg 
drift (SO deg above horizontal). 

Usually readings are taken at one- 
foot or five-foot intervals as the instru- 
ment is withdrawn from the lateral. 
A timing mechanism in the instrument 
synchronized with a chronometer at 
the surface indicates the readings to 
apply to each depth at which a record 
is taken. 

Surveys have been made on many 
laterals, especially those drilled in Cali- 
fornia since 1951. They have assisted 
operators in the evaluation of drain 
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ant steps in successful application of the techniques 


H. JOHN EASTMAN 


hole drilling and its application to the 
producers specific needs. As a result 
service companies have been guided 
to the redesign of their tools to make 
them drill laterals more nearly as de- 
sired by the operator. 

A study of these surveys gives a 
remarkable accurate picture of the me- 
chanical functioning of drain hole drill- 
ing tools and has made available valu- 
able data that has led to their improve- 
ment. As further advances are made in 
this type of high-angled drilling and as 
holes penetrate further from the main 
bore, surveys will become more essen- 
tial. A 

In many cases the knowledge of the 
course of the laterals will be impor- 
tant to the operator in whose well they 
are drilled. Drain holes dug in wells 
near lease lines must be surveyed to 
assure that they do not trespass upon 






an adjoining lease. Knowledge of the 
course of laterals near faults is needed 
and in steeply dipping sands, too great 
a depth penetration is liable to make 
the drain hole penetrate into water 
sands. Accurate directional surveys 
will assure that this has not occurred, 


Drainhole Liners 

Although Lee suggested the use of 
liners or other means of keeping drain 
holes open after drilling, he did not 
develop a technique for casing the 
laterals. ° 

Although holes drilled with his 
equipment were left open and it was 
concluded that they stayed open, it 
is probable that they soon were filled 
and prevented the flow of oil from the 
ends of the laterals. 

Most of the drain holes drilled in 
areas outside of California have not 
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Section of film from lateral drain hole 
lateral drain to be N 45 deg E at a drift of 107 deg 30 ft from vertical 9 or 17 deg 
30 ft above horizontal. Readings are taken at desired intervals to show complete 
course of lateral. 
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Oilwell Drainhole Drilling Company 


Long Beach ‘= California 














DOMESTIC REPRESENTATIVE FOREIGN REPRESENTATIVE 


SIEVERS COMPANY R. J. EICHE & ASSOCIATES 
2499 Cerritos Avenue 714 West Olympic 
Long Beach 6, California Los Angeles 15, California 
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DRAINHOLE DRILLING NOW 
SUCCESSFULLY ACCOMPLISHED 


— BUT ACTUALLY — 


WHAT IS (7? 
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DRAINHOLE DRILLING? HORIZONTAL DRILLING? : 
HIGH ANGLE DRILLING? DEVIATED REDRILL? . 
WORKOVER? or LOW COST REMEDIAL? 
ACTUALLY *ODDCO TOOLS cover the multitude of accom- : 
plishments listed above. These tools and the techniques involved h 


in their design will place at your option a safe and economical 
means of drilling from the vertical bore, production holes rang- 
ing from 30° to 90°. 


THESE DEVIATED PRODUCTION HOLES can be drilled from vertical open holes, milled 
through cased or lined holes, as follows: 





Flexible ( 

Casing Size Whipstock Drill Collar Size of Drainholes 
5%" 4," 3%," 3%" | 
6%" and 7" 5" 4,"" 4%," | 
8%" to 12%" i 4," 64%," | 


These drilled HIGH ANGLE HOLES may be produced either open or lined. Can be surveyed 
and/or logged. Particularly adaptable as controlled high angle directional drilling in areas of low 
pressure, low permeability, fractured limestone, fractured shale, chalks, tight sands, all of which 
add up to increased formation contact to increase production with less acute decline curves and a 
definite tie-in with secondary recovery, water flooding and injection techniques. 


Sievers Company, 2499 Cerritos Avenue, Long Beach, California, is the exclusive domestic dis- 
tributor of ODDCO Drainholes, and, in turn, has licensed the following in their respective terri- 
tories. In areas not listed below, please contact Sievers Company, at the above address: 





Texas Panhandle 


Permian Basin, Texas, Louisiana, Mississippi, Alabama and Arkansas HI-ANGLE DRAINHOLE DRILLING 
PETROLEUM DRAINHOLES DRILLING CORP. OF TEXAS PANHANDLE 
1404 City National Bank Bldg. 


c/o Boman-Chase Co., Stinnett Hwy. 
Phone: Central 7349 — Houston, Texas 


Phone: 83 — Borger, Texas 
Heyman Oil Center 


° 1422 Tyler Street, Room B-2 
Phone: LaFayette 8-3591 — LaFayette, La. Y ’ 
nk ee ee Phone: Drake 2-2602 — Amarillo, Texas 


Kansas ' 
HI-ANGLE DRAINHOLE DRILLING OF KANSAS =x oy writ DRAIN HOLE DRILLING CO 
723 South Broadway apa i . 

Phone: Amherst 5-6622 — Wichita, Kan. emon Avenue 


Phone: Long Beach 40-8577 — Long Beach, California 


Oklahoma 
HI-ANGLE DRAINHOLE DRILLING OF OKLAHOMA Son Suequin Volley, Gatiaante 
1349 First National Building VALLEY DRAINHOLE DRILLING CO. 
Phone: Regent 6-4471 — Oklahoma City, Oklahoma 3500 Chester Avenue 


Phone: Fairfax 4-8571 — Bakersfield, Calif. 
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Bottom end of Eastman liner showing circulating shoe at right. 














Hose, sliding connection (center) are attached to pipe on which 


been lined; in fact, some treated with 
acid and hydraulically-fractured have 
not been cleaned out after treatment. 

Recently the demand arose for a 
means to protect the laterals and assure 
that they carried oil to the main bore. 
As far as is known no positive means 
has been used to gravel-pack a drain 
hole completely from the extremity to 
the main bore to date. Whenever the 
main bore was flow-packed every at- 
tempt was made to flow gravel into the 
lateral but obviously the distant ends 
were not completely filled. The only 
practical method for doing this would 
have been to make a flexible tool to 
run the curved hole and flow-pack the 
lateral as the tool was withdrawn. 

Today there are a number of types 
of liners that are run into drain holes. 
Sections of slotted liner are cut with 
lobes at short intervals to make them 
flexible. The outer section of some of 
these liners are prepacked with gravel. 
When running, a circulating shoe is at- 
tached to the bottom of the liner by 
means of a removable hose. Thus the 
drain hole is cleaned out as the liner 
is lowered into it. The liner is left in 
the lateral by a releasing sub. The cir- 
culation hose is attached to the flexible 
pipe and is withdrawn with it. 

One type of liner is gravel-packed 
between the slotted pipe and a central 
oil-soluble hose. The hose is used to 
hold the gravel in place and to give 
circulation to bottom as the liner is be- 
ing set. The hose is disintegrated by the 
oil in a few weeks, permitting oil to 
flow through the liner. 

A liner of simple construction is 
being used effectively in the Wilming- 
ton and Torrance, California fields. 
Lengths of 2-in. slotted liner are pre- 
packed with %4-inch gravel to 4-inch 
OD, the gravel held in place with open 
steel mesh. Sections of this liner are 
joined to form a continuous pipe at least 
5 ft shorter than the drain hole. A fun- 
nel shaped adapter of drillable metal is 
made up on the top of the liner. 

The liner is lowered into the well 
and the adapter seats in the mouth of 
the drain hole. After all drain holes 
have been lined in this manner and ex- 
cess liner milled off, a conventional 
slotted or prepacked liner is set in the 
main bore. 


The adapter prevents the mouth of 


the drain hole from caving and main- 
tains the effectiveness of the drain 
holes. The liner is easily run into the 
lateral due to its flexibility. When a 
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Here’s why- 
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Cable System D 


liner is lowered into lateral. Hose, connection, and shoe give cir- 
culation to bottom to assist in setting liner. 








Die-Forged 


Completely Heat-Treated 


o 


These five features, plus others, are reasons why 
for over half a century, SPANG Heat-Treated 
Drilling Bits have consistently produced more 
footage at lower cost. 


Contact your nearest Dealer or write direct to: 


SPANG & COMPANY 


Dept. 0-7 . 


Manufacturers of Spang I Complet 
rilling and Fishing Tools for Oil and Gas Wells, Water 


BITS 


Ly 





SPANG BITS are DIE-FORGED. Die-Forging 
assures uniform section throughout with the cor- 
rect amount of reduction from billet to finished 
product, and better grain structure through the 
entire length of the bit. Result: More footage. 
Lower cost. 


SPANG BITS are COMPLETELY HEAT- 
TREATED from end to end. Complete heat-treat- 
ment assures maximum grain refinement from pin 
end to drilling end. That means stronger pin collars 
and blade sections . . . fewer failures, even in hard- 
est foundations. 

The BLADE SECTIONS of SPANG BITS, de- 
signed for maximum penetration in hard forma- 
tions, have ample water course to provide more 
room for cuttings and faster drilling action in 
sticky formations. 

SPANG BITS are furnished with semi-dressed 
drilling ends which permits a bit to be dressed out 
to gage in less time and with fewer heatings. 
SPANG BITS are available in high carbon and 
two grades of alloy steel to enable the user to select 
the quality of steel most suitable for his drilling 
conditions. 


The latest SPANG CATALOG 
is yours for the asking. 


Butler, Pennsylvania 


Weldiess Jars and a fe Line of 
Wells, 


Prospect Drilling and Shot Blast Holes. 


To obtain more information on products advertised see page 'E-37 
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whipstock is not used to drill the drain 
holes the end of the liner must be bent 
or a simple fluid-operated knuckle joint 
placed on the end to facilitate entry. * * 






















Gas-Turbine-Powered Pump on Test at Navy Fire Fighting School 


Hyatts turn at 40,000 rpm! 


Old in theory, gas turbines are comparatively new as a practical 
power source. So it was big news in engine development 

when Solar Aircraft Company, of California, announced the 
world’s first portable, hand-started gas turbine power plant. 


Developing 50 horsepower, the new lightweight operates at the 
high speed of 40,000 rpm—or twenty times the speed of most 
automobile engines! And that’s where we come in. 


To be sure of complete bearing dependability for such high-speed 
operation, Solar turned to Hyatt... and there’s a Hyatt Hy-Load 
Roller Bearing at the most critical position on the turbine shaft. 


Whether you’re building locomotives or lawn mowers, 
and whether shafts turn at 4 or 40,000 rpm, you’ll get better 
bearing performance from Hyatts! 





STRAIGHT () ) 


HYATT BEARINGS DIVISION e 
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BARREL ( ) TAPER (_) 
GENERAL MOTORS CORPORATION ec HARRISON, NEW JERSEY 
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IMAGINATION coupled with a 
thorough basic knowledge of the me- 
chanics of deposition and the geological 
history of the area is responsible for 
the 1954 discovery of production from 
the Leda sand in Spieler area of the 
Guijarral Hills field. 

The extension was discovered by the 
Union Oil Company—Spieler No. 27- 
26. Completed January 24, 1954, flow- 
ing 1186 bbl per day of 36.8 deg oil, 
5.1 per cent cut, through a 30/64 in. 
bean with 550 Ib tubing pressure. The 
well later produced as high as 1256 bbl 
per day. It has now choked back gradu- 
ally to 300 bbl per day. Production is 
coming from the Leda sand from the 
intervals 8810-8832 ft and 8838- 
8853- ft. 

There are now 17 producing wells 
in this area with an average daily pro- 
duction of approximately 4600 bbl per 
School day. The proven productive area en- 

compasses about 460 acres. 
The downdip limits of the field have 
been well defined to the east and north- 
i! east from the results of Union Oil Com- 
pany’s Bell 2 and Los Nietos Com- 
pany’s Guijarral Service 78-22. The 
former well, drilled as a straight hole, 
encountered the oil-water interface at 
the top of the sand at 8,853 ft (or 
—8,340 ft). This well was subsequently 
plugged back after penetrating the en- 
tire sand body and redrilled to the 
south where it was completed from 
82 ft of Leda sand as a good well. 

Los Nietos-Guijarral Service 78-22, 
drilled as a northerly outpost near the 
southeast corner of section 22- 
20S/16E, although structurally high 
enough, found the Leda sand pinched 
Out and was abandoned. The updip 
limits of this part of the field have not 
been accurately determined although it 
is known that the Leda sand pinches 
out updip before reaching the Robert 
S. Lytle, Opr., 68-28 well in section 
28-20S/16E. 

Standard Oil Company’s 354-27, 
hear the center of section 27, is the 

















TEN MILLION BARRELS 


ina 


P 111.61 


STRATIGRAPHIC TRAP 


Guijarral Hills field extension is a major 1954 addition to California oil reserve 


JOHN KILKENNY 


highest well in the field to-date. This 
well logged 235 ft of Leda zone and 
also established the presence of a gas 
cap. It was necessary to complete the 
well from the sand zone to bring the 
gas-oil ratio down to a comparable 
point with the other producers in the 
field. 


Productive Area May Be Large 

It is conceivable that the Leda sand 
may extend updip a considerable dis- 
tance into the west half of section 27 
and that there may be a large gas re- 
serve present. Los Nietos-Guijarral 
Service 38-22, located one-half mile 
northeast of the Standard 354-27 well, 
has encountered a very thin tight sec- 
tion of the Leda and produced a small 
amount of gas on a formation test. 

The total extent of the Spieler area 
may be over 640 acres, but there will 
probably not be any more drilling in 
the eastern part of the field in the near 
future as Standard Oil Company owns 
all of section 27 in fee. 

Development has shown that the 
Spieler area in actually a northerly ex- 





The Author 


John E. Kilkenny has been active in 
the discovery and development of the 
Spieler area of 
the Guijarral 
Hills field. He is 
chief geologist, 
Pacific coast di- 
- vision, for Union 
_ Oil Company 
which he joined 
in 1951. He was 
associated with 
the discovery of 
the Tejon oil 
field while em- 
ployed by Chancellor Canfield Midway 
Oil Company as chief geologist. 

Kilkenny was graduated from the Uni- 
versity of California in 1935 with an AB 
degree in geology. He worked alter- 
nately for The Texas Company, Olson's 
Scouting Service, and the Superior Oil 
Company. He had considerable experi- 
ence at various capacities on a geo- 
physical crew, as a scout, and later as 
assistant. geologist for Superior Oil 
Company. 
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tension of the Leda sand pool of the 
Guijarral Hills Oil field. The reader: 
is referred to an article by G. W. 
Hunter entitled “Guijarral Hills Oi! 
Field” in Summary of Operations, 
California Oil Fields, Vol. 37, No. 1, 
for details of the main field. 


Old Structure Still Showing 
New Life 

The Guijarral Hills field is situated 
on the southeasterly plunging Coalinga 
anticline which is famous for its numer- 
ous stratigraphic accumulations. The 
most noted of these are the old East 
Coalinga field which produces from the 
Temblor; the East Coalinga Eocene 
pool which produces from the Gatchell 
sand; and the Guijarral Hills field, the 
most southeasterly, which produces 
from the Leda sand (lower Miocene). 

This latter accumulation was discov- 
ered in 1948 by the Barnsdall Oil Com- 
pany. Production is controlled by the 
wedging out of the Leda sand across 
the axis of the Coalinga anticline. 

The reason for the failure to find the 
Spieler area in the normal course of 
development of the Guijarral Hills field 
is an interesting one. Wells drilled along 
the common line of section 34 and 35 
found less and less sand to the north 
accompanied by a decrease in struc- 
tural position. A projection of this 
trend tended to eliminate the possi- 
bility of production in sections 26 and 
27 due to lack of sand and low struc- 
tural position. 

Robert Sumpf, consulting geologist, 
reasoned that the line of maximum 
buildup of the Leda sand bar might be 
arcuate and swing north into section 
26, roughly paralleling the Gatchell 
sand shoreline, and buildup high 
enough to be above the oil-water inter- 
face. 

On this premise the Union Oil Com- 
pany leased section 26-20S/16E from 
Hans R. Sumpf, Robert Sumpf, and 
the Helm Company and drilled the 
Spieler discovery well. Recent devel- 
opment has shown that the line of 
maximum buildup of the Leda sand is 
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FIG. 1. Guijarral Hills oil fields Spieler area contours top Leda sand. Isopachs Leda sand. 


even more arcuate than predicted and 
that it takes the form of a spit, trend- 
ing almost east-west in section 27- 
20S/16E. 


Stratigraphy 
The Leda sand falls at the base of 
the Miocene section as used in Cali- 
fornia. Within the field it is overlain 
by the Leda shale (100 ft +) in thick- 
ness and underlain by the Tumey shale 
of Oligocene age. Where the Leda sand 


B-50 


is absent the interval between Leda 
shale and Tumey is represented by a 
thin glauconitic grit. 

Neither unit thins appreciably with 
the expansion of the Leda sand. 
Strangely enough the buildup of the 
Leda sand seems to be compensated 
for by a thinning of the “Vaqueros 
section” above the Leda shale. The 
glauconitic grit at the Leda shale- 
Tumey shale contact is a good marker 
and can be carried southerly along the 


CALIFORNIA 


west side of the San Joaquin Valley as 
far as the Belgian anticline. 

In the Spieler area the Leda sanq 
varies from 0 to 235 ft in thickness. 
It is massive with very few shale inter. 
beds. On the average, permeabilities 
and porosities are better than in the 
rest of the field and a higher per acre-f 
recovery may be expected. 

Unlike the main Guijarral Hills field, 
there is no Allison sand production jp 
the Spieler area except where the two 
areas overlap. This is due, in part, to 
the fact that the Allison is poorly de. 
veloped or absent where the maximum 
buildup of the Leda takes place, and jt 
is also structurally low. 

Development of the Allison pool 
extended up to the edge of the Spieler 
area and a slight bowing of the Allison 
contours in Standard Oil Company 
wells in section 27 reflects the Leda 
sand buildup in this area. 





Operations Relatively Simple 
So Far 

The field so far has been developed 
on a 20-acre spacing pattern. No water 
trouble has been experienced to-date, 
Drilling is easy in the Spieler area and 
it is not uncommon for wells to see 
the sand in 20 days (average depth 
8,800 ft). Average completion is 26 
days. 

Performance of the wells in the 
Spieler area to-date indicates that 
10,000,000 bbl of oil have been added 
to the Guijarral Hills field and that this 
extension ranks as one of the most im- 
portant additions to California’s oil re- 
serves in 1954. 

Discovery of the Spieler area once 
again demonstrates the prolific nature 
of the Coalinga anticline, which has 
been one of the main focal points for 
oil accumulation in the San Joaquin 
valley. eet 


Gas In Mexico 


Natural gas production in north- 
eastern Mexico is confined princi- 
pally to an area along the Rio 
Grande River, some 20 or 30 miles 
wide at the Gulf of Mexico and 
stretching inland about 125 miles. 
Prior to 1938, oil companies drilled 
56 wells in the area and found 3 
structures having commercial gas 
production. Since that time explora- 
tory activity has been carried on 
chiefly by a government corporation, 
Petroleos Mexicanos, or Pemex. In 
1944, Pemex drilled its first well, a 
wildcat, and found commercial gas 
at 6000 ft. This well was the deepest 
well ever drilled using wood as 4 
fuel. Since 1944, Pemex has dis 
covered several other gas fields. 

However, gas production is not 
yet adequate for the markets of 
northeastern Mexico. For many years 
The Monterey area has used im- 
ported gas. 
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Views of salt water storage and treating plant. Note use of plastic and plastic-covered pipe at right. 
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FIRST MAJOR CALIFORNIA 
WATER FLOOD 


JERRY STUMM* 


THE first major California water flood 
project was recently put into operation 
at the Dominguez Oil Field. The flood 
is a cooperative venture of the Union 
Oil Company of California, Domin- 
guez Oil Fields Company and Shell 
Oil Company, working as individual 
companies rather than through unitiza- 
tion of the area. Union Oil Company is 
the operator of the injection system. 

The field is located in the Inglewood 
fault trend, in the west central portion 
of the Los Angeles Basin, about 12 
miles south of the City of Los Angeles. 
Discovered by Union Oil Company in 
1923, it is ranked among California’s 
first ten. During its development, be- 
tween 1924 and 1940, approximately 
400 active wells were drilled and the 
field has produced in excess of 200,- 
000,000 barrels of oil. 

Structurally, the Dominguez oil field 
is a faulted anticline, divided into 4 
principal fault blocks, comprising the 
east, east-central, west-central and 
west. Stratigraphically the field is di- 
vided into 8 productive zones. Zones 
1-5 inclusive are of Pliocene age, 6-8 
and below are Miocene, comprising a 
total of approximately 4000 ft of pro- 
ducing interval. 

The flood area is in the east central 
block, on the Hellman and Reyes leases, 
comprising 118 acres on which there 
are 16 producing wells and 17 injection 
wells. Four of the injection wells are 
common boundary line, input wells. 
The stratigraphic interval is in the 
first zone, from the electric log AA to 
AM, which is the base of the second 





*Pacific Coast editor. 
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(Callender) shale. Thickness of the 
flood interval is 350 gross ft with an 
average of 190 net ft of sand. Average 
oil gravity is 31 deg and average oil 
viscosity at reservoir temperature is 2.3 
cp. Average porosity of the sand is 28 
per cent and average permeability is 
250 md. The average well depth is 
4230 ft. 

Water injection was started July 1, 
1954, into 4 wells, and by July 31 all 
17 injection wells were on injection. 
At that time all input wells took water 
at a vacuum, with the reservoir pres- 
sure of 50 to 300 psi. As of November 
1, a few of the wells were starting to 
show a slight pressure. 

The total net oil production rate, 
from all producing wells in this water 
flood project, prior to starting the in- 
jection, was approximately 700 BD, 
and the initial total produced water 
rate was approximately 700 BD. Salt 
water is being injected at the rate of 
10,000 BD and it is calculated that an 
increased rate of oil production will be 
observed early in 1955. Presently the 
water is run through the low pressure 
injection system (250 psi pump pres- 
sure), with most of the wells taking 
water at a vacuum at the well head. 
When it becomes necessary, the high 
pressure system will be used for water 
injection (2000 psi pump pressure). 

The source of injection water is the 
composite produced field salt water. 
This water is first run through an iodine 
extraction plant and then is passed 
through two (400 sq ft each) leaf-type 





pressure filters, using diatomaceous 
earth as the filtering medium. 

Raw water storage consists of a 
5000-bbl capacity reservoir of gunite 
construction. Filtered water storage 
consists of a 600 bbl capacity, rein. 
forced concrete tank. Water is put into 
the injection lines by two centrifugal, 
single stage pumps, with a capacity of 
10,000 BD each at 300 psi. The high 
pressure pumps, to be used when re- 
quired, consist of 5 vertical triplex 
units with a capacity of 2500 BD each 
at 2000 psi. All injection lines are 
cement-lined, with plastic and plastic- 
coated lines being used in the water 
filter plant. The rate of each injection 
well is controlled by a positive-bore 
flow bean. Orifice type water meters 
are located at each injection well head, 
and at locations for master meters. 

At the inception of the project, the 
three companies involved agreed to 
complete the system so that the pro- 
ducing wells were all located within the 
AA and AM electric log markers. Some 
wells were deepened, other plugged 
back, a few were abandoned and in 
some cases, new wells were drilled. The 
work on the Hellman property was 
done by the Union Oil Company. The 
work on the Reyes property was done 
by Shell Oil Company. The Union Oil 
Company and the Dominguez Oil 
Fields Company have a working in- 
terest in both properties while Shell’s 
working interest is limited to the 
Reyes property. As the flood progresses 
on the cooperative venture, each op- 
erator will realize yield only from the 
wells located on the property in which 
he has a working interest, and in direct 
ratio to that working interest. 

It is expected, if this water flood 1s 
successful, that the project will be ex- 
panded to include other leases and 
productive zones of the Dominguez oll 
field. Such an expansion will naturally 
require more salt water than can be 
produced within the field. It is logical 
that such additional salt water as may 
be required will be obtained from the 
Pacific Ocean a few miles away. * * 
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CALIFORNIA TIDELANDS— 
WHAT 1S THEIR FUTURE? 


Offshore oil reservoirs 


may yield two billion 


plus barrels of vitally needed west coast oil 


HOMER STEINY and J. B. STUMM 


Wrrn the steadily declining num- 
ber of California oil discoveries geo- 
logic attention has naturally begun to 
look for other horizons and a longing 
eye has been cast towards the Pacific 
Ocean. This oceanward look is not 
new to Californians, in fact to them 
the expression “go west” was cliche as 
early as 1895, as by then the Summer- 
land oil field, in Santa Barbara County 
was already a producer from beneath 
the bottom of the ocean. 

This was long before the oil busi- 
ness commended geologic consulta- 


tion. This novel method so prominent 
at Summerland, however, showed a 
pattern as definite as that of Colum- 
bus and Lindberg in Atlantic cross- 
ings. So, in recent years, when it was 
hypothesized that additional oil could 
be found under the ocean, as at Long 
Beach and Huntington Beach, no prob- 
lem presented itself in the development 
of the area. 

The tidelands of the California coast 
have oil under them just as the high- 
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land has oil under it, and under exactly 
parallel conditions. One of the pre- 
requisites of an oil field is that it be 
underlain by a source rock. Oil fields 
will be found where the geologic sec- 
tion includes a strata of this organic 
rock, and nowhere else. 

In California this source rock was 
the highly organic shale, generally 
laid down in the ocean in the middle 
Miocene time. This Miocene touches 
the present outlines of California in 
at least three spots north of Monterey 
Bay, but its great invasion occurs be- 
low Monterey Bay, inland as far as 
the Sierra Nevada Mountains, and to 
the south as far as the Orange-San 
Diego County line. 

At this point the Miocene generated 
shales move sharply out to sea, and in 
a southerly direction, and are not 
found again on existing land until they 
return at a point near Magdelena Bay 
in Baja California. It is for this reason 
that it can be prophesied that San 
Diego County will never produce oil 
as the Pliocene sands lie directly on 
Eocene sediments and the desired 
Miocene is absent. Almost identical 
conditions exist at Humboldt Bay, in 
northern California. Here, the Pliocene 
sands rest directly on Franciscan meta- 
morphics and the necessary organic 
sediments are absent. 

According to the geological map of 
California the encroachment of the 
organic sediments occurs at the follow- 
ing general areas: 


1. A small area at Cape Mendocino, 
in Humboldt County. 


2. A small area at Port Arena, in 
Mendocino County. 


3. The Drakes Bay area in Marin 
County. 


4. The Davenport area in Marin 
County. 

5. The long, solid, coastal area ex- 
tending from Morro Bay, in San Louis 
Obispo County, on the north, to the 
southern boundary of this great organic 
sea at Orange-San Diego County line. 

The amount of oil that might be ex- 
pected to yield from this nearly 800 
miles of coastal perimiter can best be 
estimated by first, listing the possible 
fields that may exist along its route, 
and then, by multiplying that number 
by the barrel expectancy of an average 
California oil field, such as Elwood. 
A reasonable potential may be arrived 
at through these factors. 

The offshore fields which may be 
reasonably expected to exist are: 


1. Cape Mendo- 7. Point Con- 
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Pacific Explorer, “flagship” for one of the joint operations. 


16. Santa 
Monica 
17. Venice 


11. Loon Point 
12. Carpinteria 
13. Rincon 
14. Point Magu 18. Redondo 

15. Point Dume 19. Seal Beach 

A review of this list, as it is a fore- 
cast, might indicate that it should prop- 
erly have a discount factor. None is 
used, however, as there are perhaps 
several fields that are not seen at this 
time. 

Elwood oil field has to date pro- 
duced approximately 90,000,000 bbl 
of oil. It is estimated that it will pro- 
duce an additional 18,500,000 bbl dur- 
ing the remainder of its productive 
life. This is an average California oil 
field. It produces from lower Miocene 
and Sespe rocks. 

Some of the offshore fields men- 
tioned could conceivably produce from 
additional strata, particularly Pliocene. 


Therefore the figure of 108,500,000 
bbl is felt to be conservative for each 
field. Multiplying this by the 19 po- 
tential fields listed gives a grand total 
of 2,061,500,000 bbl of California 
tidelands oil, approximately one half 
the entire existing, estimated California 
reserve. 

The admission of California into the 
Union as the 31st State, September 9, 
1850, carried with it the fixed westerly 
boundary of the state as 3 miles out 
into the Pacific Ocean. Development 
of this tidal area, under the jurisdic- 
tion of the State of California, con- 
tinued without question for over 70 
years. Grants were made to cities and 
leases made to oil companies, all in 
good faith when, out of a clear sky, 
during the Roosevelt administration in 
1945, the Federal Government began 
proceedings which ultimately gained 
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A 200-ft geyser erupts from the ocean off 
Long Beach from a 90-Ib black powder 
charge set off by a seismic survey crew... 
survey boat hovers nearby. 


federal ownership of these offshore 
lands. This unprecedented act was 
ratified by the United States Supreme 
Court in a split decision handed down 
on June 23, 1947: 

The controversy over the tidelands 
ownership temporarily halted actual 
offshore prospecting in California. In 
all such cases, however, farsighted peo- 
ple could visualize an eventual settle- 
ment. 

At that time the seismograph was 
developing an excellent oceanic tech- 
nology and the use of this equipment 
was contemplated by several oil com- 
panies who realized that the knowledge 
obtained therefrom would have them 
in readiness at such time as the tide- 
lands dispute would be settled and 
actual development begun. 

Accordingly in 1946, Texas Com- 
pany began seismic work in the ocean 
in the area from San Louis Obispo 
County to San Diego County. Their 
example was soon followed by Hono- 
lulu Oil Company which conducted 
similar operations in the same area. 
The initiative shown by men of these 
two corporations slowly created a de- 
sire for similar projects by others. 

Several unanticipated factors crept 
in and upon the application of the oil 
companies to proper state authorities 
for permission to conduct further these 
harmless surveys, these obstructions 
came to the surface. Primarily they 
were the complaints that seismograph 
explosions would contaminate the 
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beaches with dead fish and kélp. Sec- 
ondarily they were the complaints that 
the economic loss resulting from the 
destruction of fish and kelp beds would 
appreciably effect welfare of those in- 
dustries involved in the recovery of 
fish and kelp along the Pacific sea- 
board. 

Ironically, one opposing but enter- 
prising fisherman, contracted to sal- 
vage all the dead fish that the shoot- 
ing parties gave up from their sub- 
marine explosions. After one month of 
following the seismic party around in 
his fishing boat had netted him less 
than $100 in fish he gave up the project. 

The development of the use of black 





powder as a substitute for dynamite 
has practically eliminated the destruc- 
tion of fish and the release of loose 
kelp that might contaminate the 
beaches. This slow burning black pow- 
der is detonated a few feet below the 
surface of the water and the results 
are almost as satisfactory as those ob- 


tained by exploding dynamite on the 


ocean floor. The destruction of fish is 
negligible and effect on kelp beds is 
practically nil as they lie far beneath 
the surface of the ocean. 


During a 17-year period, up until 


1945, actual kelp harvesting off the 


coast of California netted the State of 
California in royalties about $25,000. 
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Fishing Lure 


BOWEN KINGSTON | 


FISHING MAGNET 


Bowen Kingston Fishing Magnets are 
used to retrieve all types of small objects 
having magnetic attraction such as bit 
cones, slips, milling cuttings, tong pins, 
hammers, etc. These odd shaped, undrill- 
able objects gather at the bottom of the 

hole as a result of tool failures and milling 
‘ jobs or are accidentally dropped down 
the hole. Such objects cannot be engaged 
in any conventional manner and in many 
instances can be engaged and~retrieved 
only with magnetic attraction. 

Bowen Kingston Fishing Magnets are an 

indispensable accessory for all diamond 
coring operations. Small junk particlessuch 
as teeth chipped from bits, broken bear- 
ings, etc. can seriously damage a diamond 
core bit or curtail its performance. In a 

_single run Bowen Kingston Fishing Mag- 
nets can completely cleanse the hole of all 
such particles, safeguard the bit from dam- 
age, and insure good performance. 


Write for 
descriptive 
literature 
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SIMPLE AND COMPACT 


The Bowen Kingston’ Fishing 
Magnet is a simpté, compact 
tool consisting“of a Body, a 
non-magpetic stainless steel 
Sleeve; and permanent Mag- 

Sts. There are no moving 
parts. The Plate protects the 
Magnets from any damage 
that might result from physi- 
cal contacts. All sizes of these 
tools are provided with a cir- 
culating hole large enough for 
all standard purposes. 

The magnet elements are 
made of the most advanced 
magnetic alloy which is mag- 
netized as an assembly and 
specially treated to insure 
axial lines of force at the pole 
faces. The power of the Bowen 
Kingston Fishing Magnet is 
concentrated at its engaging 
end. This avoids any attrac- 
tion with the walls of the cas- 
ing and assures unrestrained 
lowering into the well. 


Keeper for Bowen 
Kingston Magnet. 


CAN BE RUN ON 


WIRE LINE OR PIPE 


Wire line operations have the advantages of 


s 


and economy. Pipe operations have the 


great advantage of circulation, which can be 
used to eliminate settlings above the fish and 
to loosen the fish 


With 
be pro 


‘LONG LIFE 


prope: care, the life of the Magnets can 
onged indefinitely. Keepers are furnished 


with each Bowen Kingston Fishing Magnet to 
prevent magnetic dissipation while the tool is 


not in use. 


he magnetic attraction holds the 


Keeper in place and Cap Screws are provided 
to jack the Keeper off the Magnet. 


Write for descriptive literature 
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Oil royalties, either paid or owed jy 
the State of California, now total more 
than $87,000,000. This Toyalty has 
come principally from oil and 
leases on 14,072 acres of coastal tigp 
and submerged lands and 8135 acry 
of inland tide and submerged lang 
There are over 2,000,000 acres of 
such lands, owned by the State of Cajj. 
fornia, waiting to be exploited. 

Suffice it to say, 90 per cent of the 
objections to conducting seismic Op. 
erations along the Pacific Coast stem 
from ignorance and the balance 5; 
political nonsense. To overcome theg 
objections the State authorities offered 
a compromise, the details of which jp. 
cluded the cooperative operation of q 
single seismograph party, supplying 
its resulting records to all who cared 
to join. This compromise, with jt 
many shortcomings, was agreed to, 
and carried out for approximately a 
year, commencing in October 1948 
At various times 18 operators were jp 
and out of this project. Those who 
stuck with the project from its incep. 
tion to its conclusion include The 
Hancock Oil Company, Humble (il 
and Refining Company, Continental 
Oil Company, Honolulu Oil Company, 
Ohio Oil Company, E. W. Pauley, 
Richfield Oil Corporation, Shell Oil 
Company, Standard Oil Company of 
California, Western Gulf Oil Conm- 
pany and Wilshire Oil Company. 

The United Geophysical Company, 
under the able guidance of Herbert 
Hoover, Jr., contracted the actual seis- 
mic work and reported directly to an 
operations committee. The unwieldly 
size of the membership in this project 
and the many irrelevent debates and | 
viewpoints that arose finally brought it 
to a conclusion. 

Projects having the same objectives 
were soon organized and succeeded 
during the following years, in survey- 
ing in great detail, most of the areas 
listed earlier in this article. A very suc 
cessful group was assembled by Stand- 
ard of California, Humble and:General 
Petroleum. This group included a sam- 
ler to take samples off the ocean floor 
and make microscopic, paleontologic 
examinations of these samples right on 
board ship. 

An almost parallel organization was 
formed by the Union Oil Company of 
California, Shell and Continental. 
These two group have now concluded 
their operations and have, no doubt, 
gathered all of the information that 
can be had from the floor of the coastal 
ocean by present methods. 

Somewhat later Richfield began 4 
seismic survey and was followed by 
Western Gulf. The latter, in its vey 
intensive operation, employed two 
seismic crews as well as two crews {0 
take ocean floor samples for paleor 
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tologic examination. United Geophys- 
ical Company and Western Geophys- 
ical Company were both very active 
in these operations. 

Currently, Richfield is conducting 
seismic operations from the north Ven- 
tura County boundary southward to 
the Mexican border. At the same time, 
Standard of California is surveying the 
area between Point Estero in San Louis 
Obispo County to Point Dume in Los 
Angeles County. 

It can readily be seen that a stagger- 
ing amount of data has been compiled 
from the seismic work conducted by 
the various oil companies operating in 
this area. This could not have been 





done without the expenditure of an 
enormous amount of money, running 
into many millions of dollars. For the 
most part this preliminary work is 
completed. The next step, before these 
oil companies can realize any return 
from this investment, will be to make 
additional huge outlays of risk capital 
to do exploratory drilling. 

Still other hurdles lie in the way of 
realization of development of the Cali- 
fornia tidelands. Provisions of the 
state law presently limit development 
to comparatively few acres of the 
2,000,000 odd submerged acres of land 
owned by the state. California is em- 
powered to grant leases for drilling 
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only in those areas where it can be de. 
termined that “drainage” from existing 
fields is being suffered or threateneg 
Another provision of the state law de. 
clares that drilling platforms or other 
structures are not permitted to be bui 
offshore except on filled land. 

An example of the cost of constrye. 
tion of a land-filled island is supplieg 
by Monterey Oil Company which, jp 
partnership with Texas Company, com. 
pleted the first offshore oil well eve; 
drilled on a man-made island, Monte. 
rey-Texas State No. 3. The island js 
approximately 8000 ft seaward from 
the city of Seal Beach in the relatively 
shallow depth of 45 ft of water. The 
island measures only 75 ft in diameter 
but construction was in excess of 
$500,000. The well was completed 
October 5, 1954, flowing 300 bbl of 
26.4 gravity oil per day. The construc. 
tion of the island along with the drill 
ing of the well, and all other ex. 
penses totalled well over $1,000,000. 

Other costly delays and inconven- 
iences which the oil companies must 
anticipate are those involving jurisdic. 
tion claims made by the various coun- 
ties, cities, and municipalities along the 
California coast. An excellent example 
of this is also provided by Monterey. 
A criminal action was brought against 
the company by the City of Seal Beach, 
involving the construction of the above 
mentioned island. The City of Seal 
Beach claimed violation of its drilling 
ordinace and building code. The case 
went all the way from the Superior 
Court of Orange County to the State 
Supreme Court where a decision was 
finally rendered, in October, 1953, that 
the City of Seal Beach had no juris- 
diction over the tide and submerged 
lands owned by the State of California. 

While this case may establish a 
precedent for future, it is reasonable to 
assume that many others will arise. 
This particular case was in litigation 
for over 14 months during which time 
the partially completed island had to be 
maintained against the forces of na 
ture, at a cost of over $90,000. 

It still remains for the State of Cali- 
fornia to approve legislation to sé 
aside these hurdles. The state and peo- 
ple of California have everything to 
gain in the development of these coastal 
areas, as royalties will continue to be 
paid to the state at the same rate as 
the first $87,000,000 was paid. The 
Cunningham Committee was appointed 
for the purpose of drafting suitable 
legislation to this end and progress }8 
being made. But not until such legis 
lation is signed into law will the state of 
California and those oil companies, 
who had the foresight to prepare for 
tomorrow, be able to take full advat- 
tage of this two billion barrels of Cal 
fornia oil. x at 
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THE problem of obtaining a makxi- 
mum yield from subsurface oil reser- 
voirs is by no means wholly indigenous 
to California. 

With its sharply decreasing rate of 
new discoveries, however, and decline 
in proven reserves, accompanied by an 
ever-increasing demand for petroleum 
products in its natural markets, Cali- 
fornia has been placed in the position 
of being a potential importer of crude 
rather than a traditional exporter. 

Great strides are being made in the 
development of new processes for ex- 
tracting products from hydrocarbons, 
when produced, and the exploratory 
tools being used for the discovery of 
possible subsurface traps and - struc- 
tures are keeping pace. 

It is becoming more and more ap- 
parent to California engineers and 
geologists, however, that new tools 
must be found, and a greater applica- 
tion of engineering knowledge in- 
dulged in, to increase the yield of hy- 
drocarbons from California reservoirs 
that have not been exploited and to 
review with greater care the bases for 
having condemned, as non-productive, 
other reservoirs penetrated and passed 
up during drilling. 

These engineers are slowly awaken- 
ing to the importance of extracting 
more and more information from the 
actual drilling operation in order to 
determine first, the presence of hydro- 
carbons in any formation and sec- 
ondly, to ascertain the physical prop- 
erties of the formations in order to de- 
termine the proper drilling measures to 
be employed to prevent a reduction of 
productivity potential and thirdly, to 
choose the completion tools and meth- 
ods that will fulfill a design, tailored to 
the maximum fluid yield of the reser- 
voir, as indicated by its physical prop- 
erties. 

The first and all-important objective 
in the drilling of a well is the recogni- 
tion of the presence of hydrocarbons 
in the formation being drilled. Tools 
being used for this purpose, and com- 
ing into increasing use are: 


B-64 


How California Can Improve Its Productive Oi! Potential 


_ Responsibility for better recovery rests squarely on the shoulders of the 
engineers responsible for drilling, testing, cementing, and completion 


FLORENT H. BAILLY 


1. Well site examination of well 
effluent; cuttings, mud, and gasses 
through improved, continuous record- 
ing instrumentation, and sampling 
techniques. 

2. More complete analysis of cores 
from reservoir rock with special atten- 
tion to the ability of these to yield 
fluids in terms of their physical prop- 
erties, mineral composition, and type 
of fluids, under reservoir conditions of 
temperature and pressure. 

3. More careful assembly and anal- 
ysis of all information obtained from 
the drilling well for the interpretation 
of electric and gamma ray logs. 

Having determined the existence of 
hydrocarbons in any zone, the second 
major problem that confronts the engi- 
neer is in the choice of drilling and 
testing techniques, and the proper 
selection and application of mechan- 
ical devices presently available to the 
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engineer that will encourage maximum 
yield of the hydrocarbons from a spe. 
cific reservoir. 

The fundamental requirement for 
maximum yield is an optimum perme- 
ability for the formation to the fluid to 
be produced. The drilling program it- 
self must be planned to avoid violation 
of this fundamental requirement, or 
else its purpose is defeated and may 
even contribute to delays in discoveries. 

The drilling program first must in- 
clude preventive measures. The use of 
techniques and tools that will prevent 
damage to formation (reduction of 
permeability) is imperative in order 
that the testing and completion tech- 
niques and tools will not be overbur- 
dened with remedial tasks prior to 
accomplishing their primary functions. 

Secondly, the drilling program must 
include positive measures, the choice 
of tools to be used, in their proper se- 
quence, to attain maximum efficiency 
in fluid recovery. 


Drilling fluid laboratory 
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Drilling Fluids 

Drilling fluids retain a predominant 

ition in damage preventing tools in 
the drilling program. Muds retain this 
priority because better drilling fluids 
have, in general, increased drilling 
rates and effected an over-all reduction 
in cost per foot. 

The engineer’s task becomes more 
difficult when a specific drilling fluid, 
though excellent for facilitating speed 
of drilling, may not be the best for the 
prevention of damage to formations. 
The conventional test for these proper- 
ties of drilling fluids are not adequate 
to determine their degree of damage to 
potentially productive formations. 

For reliable data the tests on these 
muds should be carried out under the 
environments of temperature, pressure, 
and actual formation conditions exist- 
ing where the mud is to be employed. 
Laboratory work indicates great diver- 
gence in the presence of the chemical 
variables found in the connate fluids of 
the rock or their mineral composition. 
Laboratory tests indicate that some 
muds generally considered the most 
protective, will behave completely in 
reverse under certain environmental 
conditions in the wells. 

In one case the actual result was an 
insoluble plastic-like material that 
effectively sealed any and all capillar- 
ies. Tests under actual well conditions, 
alone brought this to light. More and 
more emphasis must be given the selec- 
tion of drilling fluids that will properly 
protect formations. 

The most protective drilling fluid 
may mask other characteristics of the 
formation from the engineer and geol- 
ogist. If this is the case, there are other 
techniques available to the engineer to 
compensate for this defect, without 
sacrificing the protective value of the 
mud. 

The primary requirement of main- 
taining the permeability of the forma- 
tion without reduction cannot be sac- 
rificed. Logging companies are keep- 
ing pace in developing alternate meth- 
ods so that pertinent information can 
be obtained. 


Formation Testing 

Open hole formation testing tools 
continue to be effective evaluation 
tools. Experience, however, has taught 
that very few formation tests are con- 
Clusive unless they are positive, and 
formation fluids have been recovered, 
or knowledge of the rock in the inter- 
val tested would indicate that it could 
not be expected to yield any fluid, re- 
gardless of pressure differentials. 

There are other cases, however, 
where Tesults would appear to be con- 
Clusive but are not. Too few realize 
that a maximum differential pressure 
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Twin Disc Torque Converters—shown mounted on LeRoi L-3000 engines — transmit 
the power of the Mid-Continent Swinging Compound on this Unit U-20 Rig. 


Mammoth rig uses swinging compound 
for medium-rig portability... Torque 
Converters for faster, cheaper footage 


Oilmen in West Texas are giving 
close attention to a big Unit Rig U-20 
— owned by Shell Oil Company — 
which features three Twin Disc 
Torque Converters delivering the 
power of a Mid-Continent swinging 
compound. 

By pivoting to vertical position, the 
swinging compound permits skid- 
mounted elements to be separated 
into one-truck units— without break- 
ing a chain other than the rotary 
drive. 

Three Twin Disc Torque Conver- 
ters—16,000 Series, each mounted be- 
hind a LeRoi L-3000 engine—provide 
faster, deeper drilling without engine 
lugging . . . by developing up-to-6:1 
torque multiplication through Three- 
Stage design, and by providing cush- 
ioned fluid-connection which absorbs 
shocks, vibrations, and load varia- 
tions. The Torque Converters literally 
put more available engine horse- 
power to work. They overcome vaty- 
ing torque resistance on the rotary 
and crowd the drill string constantly 





. .. boosting drawworks speeds. The 
Torque Converters also improve mud 
pump efficiency by crowding the hole 
with mud every minute, with liner 
changes minimized. The result is 
more footage per day... cheaper. 

For complete information on 
Torque Converters for oilfield equip- 
ment, write Twin Disc Hydraulic Di- 
vision, Rockford, Illinois. 
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TWIN DISC CLUTCH COMPANY, Racine, Wisconsin 
Hydraulic Division, Rockford, Illinois 
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DUAL BEARINGS 


... for greater bearing life 

and longer wire line life. 

With Regan exclusive, rotating 
inner race Dual Bearings, 
each sheave has an integral 
rotating pin which distributes 
bearing wear around the entire 
area of the pin. Bearings on 
each side of the rotating pin 
prevent oscillation of the 
sheave. This construction 
permits use of smaller bearings 
which enables the block to 
operate at greater speed with 
less friction and minimum 
wire line slippage. Exclusive 
Regan long-lived Dual 
Bearings are embodied in 

all Regan Crown and 
Traveling Blocks. 


Write for detailed information. 





SAN PEDRO, CALIF. 


FORT WORTH, TEXAS 

Exclusive Mid-Continent and 
Export Distributor: 
MID-CONTINENT SUPPLY CO. 
[General Offices: Fort Worth, Texas 
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across the face of sand does not induce 
maximum fluid yield. 

Every hydraulic system has a critical 
pressure for its maximum throughput. 
A capillary system is no different ex- 
cept that its geometry is so erratic that 
if a critical pressure is reached, for the 
maximum surface of cross-séctional 
area, the remaining part of the system 
may continue to contribute at an in- 
creasing rate, plug back the other trib- 
utary capillaries and the net result 
would be a rapid drop in total volume 
of flow, with increased pressure. 
Hence, it is up to the engineer to know 
the physical properties of the reservoir 
rock in order to intelligently employ 
the formation tester. 

In such cases where the hydrocar- 
bons are suspected to be in a gaseous 
state in the formation, and the pres- 
sures and temperatures may be such as 
to indicate that the normally liquid 
hydrocarbons are also in the gaseous 
state, a sudden reduction of pressure 
across the face of the potentially pro- 
ductive reservoir, below the dew point 
of the hydrocarbon mixture, at that 
temperature, could cause retrograde 
condensation and saturate the forma- 
tion immediately around the well bore 
with liquid hydrocarbons. 

Relative permeability relations have 
indicated that gas flow may be com- 
pletely prevented until the liquid sat- 
uration of the formation is reduced 
from 2 to 10 per cent depending upon 
the formation. In such cases, an un- 
intelligent use of the formation tester 
would produce but poor to negative 
results. What is worse, liquid desatura- 
tion is difficult and might not be ac- 
complished with any great degree of 
success unless new formations were 
opened and not damaged through fluid 
block, in a sidetracked hole. 


The Casing Program 

The oil string, its running ang 
cementing, deserve the specific atten. 
tion of the engineer. Its design, to with. 
stand tension and other pressures, js 
easy. But it must be remembered that 
the oil string may be placed opposite 
many feet of potentially productive 
formation. It will be either gun or jet 
perforated for production, but first jt 
will be run and cemented. 

Wall scratchers and centeralizers 
are used to assure bond of cement to 
formation, and even distribution of 
cement around the pipe. These excel- 
lent devices, however, unless used jn- 
telligently, and placed properly in the 
oil string, may do far more harm than 
the good that was intended and, jn 
some instances, completely destroy the 
effect of the preventive care of the past 
days and weeks. 

All the care taken to secure an im- 
permeable filter cake to protect the for- 
mation is voided if the scratchers are 
improperly positioned. Prior to a 
cement job the drilling fluid may be at 
its poorest. 

If the filter cake is removed under 
this condition, the cake that is substi- 
tuted is certainly not of the caliber of 
that removed, and the protective value 
of the original is destroyed. Does the 
subsequent filter cake offer a better 
medium for a bond with the cement 
that is to follow? This is very doubtful. 

The cement job itself offers one of 
the greatest inducers to formation dam- 
age, and can further void all the care 
taken to prevent damage up to that 
point. The cement loses filtrate to the 
formation. Will this filtrate damage the 
formation by reducing its permeabil- 
ity? This can only be determined 
through actual tests under reservoir 
conditions of temperature and pres- 
sure. The engineer will know how to 
design the cement column accordingly 
and keep cement away from forma- 
tions that may be damaged thereby. 


Completion Program 


The completion program must have 
as its primary objective the increase 
of formation permeability. In other 
words, the effective radius of the well 
in the productive horizon must be in- 
creased. 

If every step in the drilling and test- 
ing program has prevented reduction , 
in permeability, up to completion, then 
every step in the completion technique 
should be engineered to increase its 
permeability. 

The tools available to the engineer 
depend upon the formation involved. 
The techniques must be tailored to the 
formation and its fluids. There are 
many tools available for this purpose. 
Sand fracking has this effect, but must 
be used with caution, depending on 
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CALIFORNIA 


reservoir fluid and rock conditions. 

Acidizing in limestone can attain the 
objective. Gun perforating and jet per- 
forating have their place. If the en- 
vironment of the well is not propitious 
to production, however, jet perfora- 
tion may merely extend the damaging 
environment deeper into the formation, 
and extend the radius of damage. 

Lateral holes may also be drilled to 
increase the effective diameter of the 
well bore, but these again must be 
drilled in an environment that will be 
propitious to maximum production, or 
else damage is increased and no posi- 
tive or remedial effect can be expected. 

The perforation pattern, or lateral 
hole placement, should be engineered 
in terms of the natural permeability of 
the rock formation. A relative perme- 
ability profile for the formation will 
determine the variable effective radii 
values that will assure equal flow per 
unit pressure drop across unit surface 
face of sand or reservoir rock. 





Conclusion 

The California petroleum engineer 
is today challenged to use all the accu- 
mulation of data, techniques that have 
developed, and the great array of tools 
and methods that are placed at his dis- 
posal. 

This array of data, of methods, and 
tools, if wrongly used, can do more 
damage than good. The tools can only 
be used effectively if the engineer has 
an intimate knowledge of the reservoir 
formation that permits him to design 
the drilling, testing, and completion 
program to the formation. Only then 
may he expect it to yield its contents 
efficiently, with the greatest conserva- 
tion of energy. 

The drilling contractor is doing his 
part in the reduction of drilling costs. 
The service companies are doing their 
share in presenting an array of drilling 
fluids. Information and data securing 
services are contributing by systematic 
recording and tabulation of drilling 
data, formation composition, and well 
effluent analysis. Tool manufacturers 
furnish a diversified array of imple- 
ments to assist the engineer in his pro- 
gramming for a specific well. 

It is squarely up to the drilling, test- 
ing, cementing, and completion engi- 
neer to intelligently use the tools and 
information available, and to plan and 
design his program properly. 

The California petroleum engineer 
is accepting the challenge, and more 
and more will join the ranks who will, 
and can, insist on a well program that 
will give a potentially productive hori- 
zon the best chance’to yield its fluid 
and protect such a potentially produc- 
tive horizon from the ever-present, and 
threatening, red pencil of the purchas- 
ing agent, whose appreciation of val- 
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Temperature controlled water flooding apparatus 


ues is controlled necessarily by hind- 
sight. 

The petroleum engineer must earn 
the right to insist on, by a record of 
performance in the intelligent use of, 
all the instrumentation; 


techniques, 


and tools which are at his disposal. 
California engineers will see that no 
potentially productive horizon is con- 
demned, and thereby give greater 
assurance that oil production and dis- 
coveries will be maintained. * * * 
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Methods Improvement 





third of a series 


Improving Rotary Rig Operations 


Efficiency in moving is vital. Time carelessness here can 
mean the loss of most of the profit from a drilling venture 


Your rotary rig is just a heap of 
junk metal unless it is engaged in drill- 
ing a hole in the ground! When is the 
rig not drilling? These non-drilling 
periods include trip-making, other op- 
erational delays, delays or shut-downs 
for maintenance, stacked rigs between 
holes, and rig-moving time. The anal- 
ysis of these common happenings is an 
important activity in this increasingly 
cost-conscious era. 

The first two articles of this series 
described a method of observation and 
analysis which lends itself well to ac- 
tivities connected with rotary rig op- 
erations. Studies of the activities of the 
various personnel during normal op- 
erations were described in the second 
article of the series. The author has 
found that it is more difficult to ob- 
serve, record, and analyze the tear- 
down, move, and rig-up activities than 
to study the crew activities during nor- 
mal operations. An increase in the num- 
ber of people working on a job (at the 
same time) increases the difficulty of 
making a study with the objective of 
making the job easier, quicker, simpler 
and safer. But the expected rewards 
of such a study are likewise increased. 

Drilling contractors need not be told 
that from the time they complete one 
well and get started on the next the 
money is all outgoing — and none in- 


WILSON J. BENTLEY* 


results in considering human work 
methods. The first step is to determine 
and record the current manner of per- 
formance. The second step consists of 
placing the information obtained in 
Step 1 in a form that will facilitate 
understanding and analysis. The third 
step is the analysis of the information 
that has been obtained and recorded. 
And the fourth step follows with the 
improved method resulting from this 
analysis. 

The steps described have been fol- 
lowed in reference to moving portable 
rotary rigs. The entire operation of 
tearing down, transporting, and rig- 
ging up were observed and recorded. 
Observations were started when the first 
crew member, truck or bulldozer ar- 
rived at either the old or new location. 
The activities of each piece of moving 
equipment and crew member was de- 
scribed and timed until the rat hole was 
started. These activities were then plot- 
ted (to scale in relation to time) on 
graph paper. All activities were timed 
to the nearest minute. This resulted in a 
series of charts similar to Fig. 1. This 
type of chart presents a clear picture of 
the activities of each person and each 


| EXCLUSIVE | 


piece of moving equipment in relation 
to time — and to each other. The av- 
thor usually places an unbroken work 
period on one sheet whether it should 
be six, eight, or ten hours. With the 
information, shown in this manner, the 
operating personnel and the analyst can 
cooperate in analyzing the activities. 

It is obvious that each rig will have 
its eccentricities, each location will 
have its particular problems, and that 
the weather will have its effect on the 
moving conditions. But a number of 
problems can be found that are com- 
mon to most rig operations. 

In this activity of rig moving, as in 
those described in the previous articles, 
non-productive time was not a pre- 
meditated act. The desire to get the job 
done is an established trademark of 
the toolpusher-driller-roughneck team. 
The causes of most of the practices con- 
sidered to be inefficient appear to be the 
lack of pre-planning and the lack of 
“heads-up” supervision on the job. 

For instance, how closely are the 
activities of the crew members super- 
vised during the last 24 to 36 hours of 
completing work on a well? What is the 
crew doing while they are waiting for 
cement to set? What can they be doing 
in relation to maintenance or getting 





coming. Included in this outgoing ex- peated 


pense is money expended for crew 
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method of depreciation) depreciation. ; SRE! 204 bs, € wi) Cary, 
In a number of instances the cost of bs Sees 
transferring a rig to a new location TAKA 
determines whether or not a profit is 44 
made on drilling a well. These well- 
known facts strongly indicate that this 
element in the activities of the drilling 
contractor should be closely studied 
and analyzed. ‘ le Al oo 
The two previous articles on the sub- | e 21 : ~ bases | 
ject of methods improvement in the J 
oil industry (job design) described four 
important steps necessary to successful 
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FIG. 1. From data given on activity data sheet, an Activity Chart is prepared by plotting 
activities in proportion to time consumed. Comparsion of individual efforts to overall 
operation is made easier by this chart. From such a graphic presentation, analysis caB 
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ready to tear down the rig? The answer 
to these questions may vary with the 
particular situation, but, nevertheless, 
here is a time period which seems to 
always be most conducive to man-hour 
waste. A common cause of rig dis- 
mantling delay is the time it takes to get 
the drill pipe and racks out of the way 
so that the mast can be lowered. What 
is the earliest time that the drill pipe 
can be removed? Again, the exact time 
may vary, but the point is, that the 
reason for delay should be recognized 
and the situation analyzed for a 
solution. 

When should the rig be scrubbed 
down? This is another “pre-planning” 
decision that the toolpusher should 
make. Crews often spend 25 to 30 man- 
hours cleaning the rig. Then it gets 
spewed on while swabbing or pulling 
pipe. The cost of labor and materials, as 
a result of this rather common incident, 
will be a minimum of $70. Reason for 
the loss may well be the result of the 
absence of proper instructions. 

The step by step information ob- 
tained and pictured by an activity chart 
such as the example, Fig. 1, will bring 
out many facts never before isolated 
so they could be studied. For instance, 
is it known in your company the ex- 
pense of digging and boarding-up the 
average cellar? A cellar, 6 ft by 6 ft by 
3 ft, in average ground requires about 
12 man-hours of digging with shovels 
and picks. Boarding-up the sides con- 
sumes about 3 man-hours. Pre-sawed 
lumber and drayage will amount to 
about $40. On the average, cellars of 
this size are costing about $70 in labor 
and materials and drayage. If the drill- 
ing contractor knows this figure for his 
operations in any specified area he then 
has the information to guide him in 
making decisions as to possible alter- 
natives. For instance, in some’ areas it 
is possible to contract drilling the celler 
with en earth auger. A direct true cost 
comparison can then be made between 
these two alternatives with a resulting 
decision based on fact. 

A rigid exact time-value for each 
of the various operations involved in 
moving a rig is not considered prac- 
tical. There appear to be too many ele- 
ments affected by variable conditions 
to attempt this procedure. A set of ap- 
proximate time-values can be obtained 
though. In other words, a fairly ac- 
curate set of time-value brackets for 
normal conditions can be obtained and 
used as a standard of comparisum with 
actual performance. Such information 
would also be helpful in making moving 
cost estimates more accurate. These 
values will vary with the type and size 
of rig and, with type, size, and number 
of pieces of auxiliary equipment. 

The most important part of moving 
a rig, though, is pre-move planning. 
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TABLE 1. Rig moving chart. 





Bulldozer New site crew 


Pipe line crew 


Rig crew Trucks 


(Morning) 


Break ground for Prepare site 
cellar crew. Dig cellar. Get cellar 
bds. & matting bds. 


delivered. accordingly. 


Break ground for 
ditch 


itch. 
Dig pits. Help finish— 
level site. 


Allowing one day for 
stringing or laying 1 i 
mile of line—start crew floor & remove all lines stow equip. in specified 


Tear down rig. 


; 1-gin truck 
2 men work under rig 


dismantle pipe racks; 
connected to rig. carrying racks, 1.e,, 
jets, barrel, mouse hole 
Driller & two men rat hole, pipe, spider | 
work largely on rig elevators, boards, blks, 
floor. Clear rig floor of ‘swivels, steps, pumps, 
all tools & equip. & deliver matting bds, 





(Afternoon) 


Dig pits & help level Wall up cellar. Level 

for matting boards area. Measure distances 
& stake locations of 
equipment. Place & level 
matting boards. 


Next in importance is active supervis- 
ion by the toolpusher and drillers. Both 
the toolpusher and the drillers must 
have a clear concept of the sequence 
of operations necessary to the overall 
job to be done. (The decision as to 
whether to skid the rig, or not, and the 
method of calculating payment to the 
trucking firm are important considera- 
tions, but are not considered within 
the scope of this discussion). 

The three most important considera- 
tions in getting started drilling in a new 
location are: 


1. Having the new site prepared in 
time for the substructure to be 
placed with no delay, 

Having a fuel supply available in 
time to raise the derrick, and 
Having a supply of water avail- 
able in time to start drilling in. 


All other operations should be per- 
formed and timed with these three 
items in mind. Everyone knows that it 
is not practical to place the substructure 
in position until the matting boards are 
down. Yet, quite often, the substructure 
will arrive at the new well location be- 
fore the matting boards do. Likewise, 
the mast will often arrive and be 
assembled before the substructure ar- 
rives at the new site. Costly delays in- 
variably result. 

Condition of the new well site will 
determine the relative time for assign- 
ing a driller and, at most, three men 
to finish-level the grounds, measure and 
designate the location for various pieces 
of equipment, and construct the cellar. 
Of course, previous to the assignment 
of this crew, would be the bulldozer 
work necessary. 

If water pipe line is to be taken up, 
strung, and layed, the time for starting 
this crew must be calculated so that 
water will be delivered in quantity to 
start drilling in with no waiting. This 
is a problem of advance planning. 

The three big jobs, then, are prep- 
aration of the new well site, the taking 


Same as morning 


2 men-drain & dis- 
connect water pump, 
unhook jet lines. 
Help disassemble 
derrick. Unbolt 
substruct. 


2-gin trucks 
1-tandem truck 
Pick up & load equip. 
in carrying racks. Help 
lower derrick. Help 
separate derrick & 
deliver to new site, 
Driller & 2 men unbolt Help dismantle syb- 
A-frame & lower der- _ structure & deliver, 
rick. Unbolt motors & 

draw works. Help dis- 

assemble derrick. Spool 

drl. line. Prepare sub- 

structure for moving. 





—— ———— —_— 





—————— 


up and laying of the necessary pipe line, 
and the dismantling and rigging up of 
the rig itself. A general plan of opera 
tion can be outlined in chart form 
similar to Table 1. This chart indicates 
the sequence of operations; the approvi- 
mate timing, and the assignment of jobs 
to the new site crew, the pipe line crew, 
the rig crew, the bulldozer, and the 
trucks. 

There is a great deal of value in the 
outlining of the operations in this man- 


ner for the entire job of moving a rig. § 


Then, particularly, for the benefit of the 
drillers a more detailed outline of the 
assigned duties of each of these crews 
(in the proper sequence again) should 
be made and provided them. 

It is a definite advantage to everyone 
concerned with moving a rig, not only 
to have a knowledge of his own specific 
duties, but also, clear picture of the 
entire operation. 

The toolpusher is the principle co 
ordinator during a move. As the time 
necessary to accomplish the various 
elements of work will vary a great deal, 
he must have the entire situation in 


mind, and be on the site, so that he can } 


vary the crew assignments according 
to the specific situation. 

The driller must understand the ger- 
eral plan of operation and be able to 
take any of the assignments the tool 
pusher may make. The driller’s primary 
job, particularly during a move, is 
supervision. This supervision consists 
of first, quickly seeing the most im- 
portant job to be done; second, ascer 
taining the easiest and quickest way t0 
do it; and, third, the best allocation of 
manpower. Then comes the secondary 
responsibility, and that is, getting in and 
helping do the job. 

Several specific points of possible im- 
provement have been discussed in the 
course of this article. Each compaty, 
and each crew even, will have its ow! 
spots of possible improvement. For 
instance, do-you know when (in the 
sequence of rigging up) the the ditches 
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are dug between pits and between the backing. The average speed that this 
jlar and the pit? Usually this latter arrangement can travel is usually not Al 
—~— ce . : 
icks ditch is dug before the shale-shaker is over 5 miles per hour. If these trucks cE 
ut in place or the jet lines are installed. are dispatched. as soon as they are rN 

racks; What happens? The truck, placing the loaded the speed of all subsequent loads \D e 
ces shale shaker, gets stuck in the ditch is limited to the speed of the mast load ° 
yap, with a resulting waste of time. Then, as (as it is usually impossible to pass the * 

» blk, q result of the truck driving over the two trucks carrying the mast). This Bonlw “ 
thing bd ditch more man-hours are spent in dig- crew at the new site will then be forced h e 
a ging the ditch out again. Another con- to wait until the trucks with the sub- Scratchers 4 e 
- sideration about ditches— how are structure arrives. By waiting 15 min- gp ah e 
ud oi they dug? How many man-hours of utes while the substructure is loaded caxe, ane here © 
mae roughneck labor is expended doing and then dispatching the truck carry- \ 3 ae Is how to : 
ae common labor work? Can you put a ing the substructure before the mast Weitere prove it : 
tle sub- tooth on the bulldozer and have it starts out a significant saving in time Run B and W ¢ 
—_ break the surface for the diggers? This will normally result. Again, each situ- * Scratchers on your oe 

sometimes cuts the ditch digging time ation must be analyzed rather than a senses — 

in half. constant rule-of-thumb applied. But the 2, Move the casing | 

; . or ° . : after it reaches 

— An important area to observe is the principal idea of studying the dispatch- meal ° 

utilization of the trucks that are aiding ing loads from the old well site is one age = e 
ipe line, in the move. Do they arrive at the site | which will reap dividends. _- :neige Aegan 
1g Up of at the same time as the rig crews? If so, All of us have a tendency not to re- reach the shaker @ 
f Opera. they probably have some idle time until turn tools to their proper place. If screen. * 
rt form the crews can make equipment avail- a driller does nothing else, he will ® 
ndicates able to them. Hourly cost of one truck practically make his salary by keeping ° 
approxi- is about the same as the hourly cost of track of tools used and seeing that they 7 
t of jobs a four man crew. go back to a designated location. We ‘. 
ne crew, If you have wooden plank flooring also have the tendency to pick up ob- - 
and the for your rig floor do you know how _jects and toss them temporarily out of ° 

t many pieces there are and how long it the way. The author has seen one board : 
le in the takes to take up or lay the flooring? picked up and tossed aside three times Nu-Coil Scratcher | 
nis mat Some wooden rig floors have as many before it was finally put in a carrying ‘ 
ng a ng, as 60 separate pieces. Do you know the _ rack. B and W e 
fit of the monthly or annual cost of replacement There are many other areas of work Sakawaul ° 
e of the ofplanks? The labor required tohandle _ that should be watched closely. For in- e 
se Crews this flooring can be readily obtained stance, the method of storing the drill- e 
) should from the type of study advocated in this ing cable during a move. In one case, e 

series of articles. With the information because of the lack of a suitable stand | @ 
'veryone asked for here one can easily make a on which to put the reel, the job of get- « 
not only decision about replacement of wooden ting the drilling line off the reel cost ® 
| specific flooring with metal. $18 in man-hours and truck waiting « 
> of the Exactly what are the time-taking time. The method of stringing the drill- Rotating Scratcher ® 
: jobs? This often is never really known ing line on the traveling block and the THERE IT IS! © 
iple had until a job design study is made. One crown block is another important fea- ce ae oan ail. 
the time job element, often overlooked as a time- ture. The author has observed time evidence you need to ® 
various taker, is that of removing the derrick periods for this job varying from 5 a ee ® 
eat deal, (after it has been lowered) from the minutes to 3 hours. Again, a “pat” omanere ben condl- © 
ation in substructure to the trucks. The two solution cannot be offered due to dif- TC. “= 
t he can trucks at the base of the mast often _ ferences in rigs, conditions, etc. That fol 4GOoOD M 
cording ff have to adjust their winch holds three this is an important area to watch is CEMENT JOB 
or more times before the mast clears the point here. ae 
the gen- the substructure. To obviate this waste Job design is the design of the ele- : , 3 
able to motion it may only be necessary to ments of a job for the most efficinet | Tam : . » . 
he took place a roller under each side of the —_use of the man and the materials with | Fa mon 
primary mast and have the lead truck edge the which he works. Its objective is to de- Le 
10ve, Is mast forward to a point where the two sign the job so that the easiest, — 
consists trucks need take only one hold. (Here quickest, safest, and simplest method A 
10st Im- again, the particular rig may or may of performance can be used. It is an e- 
1, ascer- not make this problem). aid in instructing, planning, and co- 
L way to The order in which the equipment ordinating —which, basically, are the 
ation of leaves the old well site is usually the | duties of managers and supervisors. It 
condary order in which it arrives at the new well is a patient and intelligent search for 
g in and site. Yet the last item removed must be facts to aid operating personnel in the 
= the first item down at the other site. performance of their functions. It must 
sible im And the second to last item removed be understanding and human. It nd 
d in the must be the second item installed, etc. cannot be all mechanical. It must be RB a W ( 7€. 
rep ~ the dispatching of loaded trucks a continuing activity and not a Well Completion Specialists 
Tom the old well site can be an im- wrapped-up packaged affair. With this GULF COAST WEST COASE 
nt. . portant item. For instance, moving the understanding of what it is and must Box 5266 Box 3751—Terminal Annex 
(in mast in one piece often require two be a higher standard of performance Houston 12, Texas Los Angeles 54, Calif 
ditches trucks — one going forward and one and productivity will result * * * Phone WE-6603 Phone PL-6-9101 
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When you're stuck... 


DIA-LOG’s wnbeatable combination 





recovers drill pipe faster than any other method! . 


——— oe 
——_——_— oo 


Free Point Indicator locates lowest 
depth where stretch and torque can 
be applied on the drill string. 


THE DIA-LOG FREE POINT INDICATOR 


This tool accurately determines the , 


lowest depth where both stretch and torque 
can be applied to the drill string. It locates 
the exact point where stuck drill pipe, drill 
collars, tubing or casing can be freed. 
Movements as small as one-thousandth of 
an inch are recorded electronically on a 
surface indicating panel. Since reverse 
torque is used to back off, pipe to be re- 
covered must be free in torque as well as 
stretch. The Dia-Log Free Point Indicator 
gives you this correct depth in a matter of 
minutes! 


The ‘String Shot’’ is lowered to the 
same depth on the same cable and 
detonated to loosen tool joint. 


Back off recovers stuck drill pipe, 
drill collars, tubing or casing to per-. 
mit further fishing operations. 


THE DIA-LOG STRING SHOT BACK-OFF 


On the same electric conductor 
cable used for the Dia-Log Free Point In- 
dicator, a “String Shot Back-Off” is run 
to the desired depth. Upon detonation, the 
“String Shot” delivers a sharp jar sufficient 
to start the unscrewing of the load-free 
joint. In thousands of successful runs, 
Dia-Log has recovered millions of feet of 
stuck pipe quickly and economically by 
employing this infallible combination. The 
“String Shot” also jars loose stuck tubing 
packers, frozen overshots, safety joints and 
stuck liners. 


Wherever you are stuck -- Dia- Log Service is available 
Dia-Log Service is available in all domestic oil fields. Wire, write or call any Dia-Log Company or Ford 
Alexander Corporation office for fast, dependable recovery of drill pipe. 


Gulf Coast and Mid-Continent 


THE DIA-LOG COMPANY 


BOX 14103 


Odessa, Texas 
Hobbs, New Mexico 


HOUSTON, TEXAS 


Natchez, Mississippi 
E! Dorado. Arkansas 


Healdton, Oklahoma 
Great Bend, Kansas 














Farmington, New Mexico 
Oklahoma City, Oklahoma 


New Iberia, Louisiana 
Houma, Louisiana 


Corpus Christi, Texas 
Kilgore, Texas 


California and Rocky Mountains 


THE FORD ALEXANDER CORPORATION -_ 


BOX 800 WHITTIER, CALIFORNIA 


Ventura, California Taft, California a 
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Drilling Fundamentals 


Ric LUBRICATION AND MAINTENANCE 


Robert W. True* 


Tue service life of rig machinery is in direct propor- 
tion to maintenance practices. Drilling equipment operat- 
ing under careless repair and lubrication methods will not 
successfully compete in present day competition. 

Rig operators are continually striving for a greater per- 
centage of “on bottom time” during the course of drilling 
the well, as well as increased penetration rates, and quicker 
rig-up-and-tear-down operations. Today’s keen competi- 
tion, higher operating expense, and increased investment 
have made it necessary for the rotary driller to push his 
effectiveness to an all time high. 

Just what is this type of practice demanded of the equip- 
ment? Jet drilling, longer drill collar strings, greater depths, 
to mention a few, produce greater loads on all machinery 
involved. A 650-hp rig operating in Oklahoma was con- 
sidered for 10,000-ft drilling 7 years ago, but it would be 
completely inadequate for this same drilling today. In 
1950, 75 days was considered good time to drill to 10,000 
ft, whereas only 35 days are needed at the present. Mini- 
mum power requirement is 850-hp. 

Drill collar strings of 20,000 lb were considered adequate 
4 years ago; in 1954, collar strings of 45,000 Ib plus, are 
used frequently. Hook loads are approximately 25 per cent 
greater than in the past. With these conditions of heavy 
loading, every corrective measure must be undertaken to 
insure satisfactory service life from rig machinery. 


Rig Maintenance vs Safety 
From the standpoint of safety alone, one can see the 
effect of rig maintenance. No operator has been able to 
run a rig in poor condition for any extended length of time 
without having accidents that could be directly attributed 
to some poor maintenance practice. Listed below are actual 
accidents that can be definitely attributed to such causes: 





IMPROPER 
MAINTENANCE 


ACCIDENT 


END RESULT 


PRACTICE 





Pipe being pulled in 
V-door — catline 
parted. 


Pipe struck employee 
on shoulder; lost 


time accident. 


Faulty catline allowed 
to remain in service. 





Employee slipped, 
fell into pump belts. 


Hand caught in pul- 
ley, mangled left 
hand. 


Pump guard not pro- 
perly in place. 





Cathead clutch en- 
gaged swing tongs 
toward drawworks. 


Pinned floorman to 
drawworks, broke 
both legs above 
knees. 


Cathead clutch in 
poor working condi- 
tion. 





Roughneck slipped on 
oily engine floor 
plates. 





Fell off of platform; 
broke left ankle. 


Oil allowed to ac- 
cumulate on deck 
plates. 








Many more such accidents could be listed, including 
those resulting in fatalities. It is impossible to expect a 
low accident rate if rig repairs and rig cleanliness practices 
are not demanded by the supervisors. 


Rig Maintenance vs Repair Time 
In all but a few extreme cases, the rig with a high repair 
down time percentage is one where a poor maintenance 
~ *Big Chief Drilling Company, Oklahoma City. 
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program is in effect. To illustrate this, we will examine 
rig efficiency reports from a light (425 me rig: 








WELL NO. 1 Time /hr Per cent 





421. 50 100. 
301.50 71.53 
. Tripping time. . . 54.50 12.93 
. Straight hole & lub. gi Ae ese ts: 8.12 
Se ee 50 Bs 
— eee 30.75 7.30 
(a) Drawworks . 8.25 1.96 
(b) Pumps . eee a oe 8 ce 2.75 65 
(c) Engines .. a) toh eho te 1, 24 
(d) Drill collars & drill string i 4. 95 
(oe) Gomer cw kk _ 95 
(f) Miscellaneous ; 14.75 3.50 


- Total hours available for drilling 
- Drilling time . ive ala 





WELL NO. 2 





509. 
293.25 
44.25 
23.25 
2.50 
145.75 
3.50 
2.25 
65.25 
1.25 


1. Total hours available for — 
- Drilling time . . 
. Tripping time. . 

. Straight hole & Lub. 
. Ream and wash. 
Repairs: . . 
(a) Drawworks 
(b) Pumps . 
(c) Engines .. 
(d) Drill collars and ‘drill ae . 


(e) Compound unit. . ... . ( : 4. 


(f) Miscellaneous 69.50 








On well No. 1, drilling time was a high 71.53 per cent of 
the total time available for making hole. On well No. 2 
only 57.61 per cent of the available time was spent on 
bottom. Immediately the analyst examines the record to 
find out why the large difference exists. 

On well No. 1, repairs totaled 30.75 hr or 7.3 per cent; 
on well No. 2, repairs were 145 hr or 28.63 per cent. Engine 
and miscellaneous repairs (rotary table, crown block, trav- 
eling block, etc.) were 26.47 per cent. On this particular 
well No. 2, the master clutch was not working properly 
due to faulty adjustment, and during a trip, the driller was 


An excellent provision for insuring clean oils is to provide an oil 
tank (A) to store lubricants. Forced draft blowers (B) enable engines 
to run cooler during hot summer months. 
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A clean, well kept engine shed provides protection against the weather for engines and machinery. shelter for the drilling crews. 





Periodic inspection of wire lines to check for wear, enables crews 
to cut and move drilling line as needed for extended service life. 
Driller Traugott and Derrickman Reynolds are shown in the above 
picture using caliper to measure wireline wear. 


unable to disengage the clutch, and hit the crown. The 
second major repair was due to improper maintenance and 
overloading drawworks engine No. 1. This engine had to 
be shopped and completely overhauled. Both of these me- 
chanical failures are attributed to improper rig super- 
vision and maintenance. 


Rig Maintenance vs Profit 
Referring again to the time summary of the above wells 
described; the effect of this type of service on profit income 
can be determined by comparing operating cost and rig 
time. The average daily operating cost for this rig on a 
group of 5 wells was $1168.00 per day or $48.66 per operat- 
ing hour. 


Well No. 1 Well No. 2 
SS eee ee 30 
Total cost of well . $30,500.00 $35,200.00 
Repair cost in hours down time 1,492.00 7,085.00 
Profit or loss on operation . +2,840.00 —4,245.00 


The effect of down time caused by faulty rig mainte- 
nance can prove disastrous to the rig runner in a short 
time. Note the comparison of these two 5000-ft wells. It 
will take two wells drilled as in No. 1 to offset the loss in- 
curred in the drilling of No. 2. 
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The same emphasis should be placed on rig mainte- 
nance as is placed on “making hole.” Hole must be drilled 
before profit can be made, but if the equipment is de- 
stroyed in doing so, no profit whatsoever will be realized. 


‘Therefore hole making and proper rig maintenance go hand 


in hand if profit is.to be expected. 

With today’s prices for drilling providing only a narrow 
margin between profit and loss, only those rigs that can 
make greater amounts of hole in a shorter length of time 
can be used. 


Balanced Lubricating and Maintenance Program 


The backbone of any good maintenance and operational 
program on any drilling rig is training drilling crews in 
proper maintenance methods. This training and education 
must be provided for by the rig supervisors. Time should 
be allowed on the job so the crews can be given proper 
instructions. A man cannot be expected to do a good job if 
he isn’t given the opportunity to learn how. Some methods 
whereby rig efficiency can be increased are: 


1. Discussing proper lubrication of rig parts in meeting 
on rigs. 


2. Studying maintenance manuals to increase knowledge 
of proper lubricants and maintenance practices. 


3. Discussing equipment and maintenance with factory 
representatives. 


4. Keeping continuous records of oil changes, chain re- 
pairs, pump repairs, wire lines, engine overhauls, etc., 
to provide a check on the service of equipment. 


5. Inspecting equipment periodically to determine 
amount of wear on parts. Many times minor repairs 
can save a major breakdown. 


6. Providing rig operators the necessary equipment, oils, 
and repair parts, so the rig can be kept in proper 
working condition. 


Key to Correct Maintenance Practice 


It is not the purpose of this article to set a hard and fast 
rule to follow in obtaining satisfactory rig service, but to 
show the effect of poor rig maintenance practice on profits; 
also to help the rig supervisor evaluate his past mainte- 
nance procedure and how it can be improved. The tool- 
pusher should plan maintenance practice with his drillers 
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Clean walkways. ladders, and location, reducing falling hazards. 


and crewmen; a practice that will be effective, timesaving, 
and complete, with a minimum amount of planned down 
time. In many cases, the supervisor only talks about main- 
tenance and does not see that it is carried out. Equipment 
operating 24 hours a day must have proper care; one failure 
on the part of a crew member to do his job can produce 
sizable loss. 

Since modern machinery is enclosed in suitable housing, 
the rig operator needs only to keep the proper clean oil 
in service to provide proper chain and bearing lubrication. 
The oil should be checked daily in order that foreign ma- 
terial can be discovered. Too often the supervisor is 
inclined to resist down time to make necessary oil changes, 
thus continuing the use of unfit lubrication fluids. Once 
foreign matter is imbedded in precision bearings, etc., the 
damage is already done and clean oil is then unable to 
insure satisfactory service. Filters and lubricating systems 
should be checked daily along with oil pumps to be sure 
they are operating satisfactorily. 

It might be well to list common bearing failures so the 
operator can adjust his maintenance practices to offset 
them: 


1. Misalignment 

2. Inadequate or unsuitable lubricating fluid 

3. Faulty installation; defective sealing 

4. Detective bearing material 

Once it is realized that a faulty bearing exists, it should 
be replaced as soon as possible, for the shaft is out of 
alignment, causing additional wear on all parts. One should 


be thorough in planning lubrication and maintenance 
operations, so it may be well to include these practices: 


Follow rig and equipment manufacturers’ recom. 
mendations on types of oils, greases, filters, and cer- 
tified repair parts to use. Examine lubricants before 
they are used, thus insuring against adding the wrong 
lubricant. 


Provide time daily for drilling crews to check all 
lubricating systems and oils for cleanliness. 


Examine periodically valves and gear power end of 
mud pumps, check mud valves and circulating lines, 
replace worn parts before the start of a well to elimi- 
nate additional down time. 


Keep tool houses, engines, all machinery as clean as 
possible; don’t allow waste oil and grease to accumu- 
late, thus reducing fire hazards. 


Operate blowout preventers daily while drilling; at 
at the completion of each well, tear down all equip- 
ment and clean thoroughly. Drilling mud is highly 
corrosive. Oil working parts so they will be ready 
for the next well. 


Grease all suspension equipment (blocks, hook, 
swivel) daily. This is a good practice since these 
parts are exposed to the weather at all times. 


Keep spare rig parts in clean tool houses or boxes 
so they can be immediately available when needed. 


Examine derrick and rig substructures at regular 
intervals to discover loose bolts and pins. Check 
for weld fractures. 


In most cases, standby equipment, such as electric 
plants, air compressors and standby mud pumps are 
used only in emergency. Therefore they are left 
idle for extended lengths of time. This equipment 
should be started and run for a short time daily to 
insure proper condition when needed. 


Maintain a regulated engine maintenance program. 


(a) Keep hourly service record on engines. 


(b) Change oil and filters at designated intervals. 
This will vary with type of engine and geographic 
location. 

(c) Have mechanic check engines at the end of each 
well or during the drilling of deep wells. Check 
for bearing and shaft wear. 


(d) Examine cooling system for corrosion and rust, 
and analyze water to be used in cooling system, 
using chemicals if necessary to treat water. 


Rig crews can usually be judged by type of housekeeping 
practiced. A well maintained rig will have crews that are 
conscientious about the machinery, and are doing their 
utmost to complete a successful drilling program. 


Summary 

A sensible rig maintenance program cannot be realized 
on any equipment without the proper training. Drilling 
crews must be educated by supervisors before costly down 
time can be eliminated. They must be taught by specific 
examples the importance of proper lubrication and main- 
tenance practices. They must be able to see the harmony 
that can exist between a well-planned practice and the 
“hole making” operations. 

The importance of keeping the rig in proper working 
order 24 hrs a day cannot be over-emphasized. Down time 
caused by improper repair practices reduces the chance for 
a profit to be realized. A clean, well-kept rig where lubrica- 
tion and rig repairs are properly and timely carried out, 
will produce a profit for the contractor at prices which can- 
not be matched by the haphazard or careless rig owner. 
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Tue rotary table is a device to rotate drill pipe in the 
hole and thus turn the bit. In addition, the rotary table 
must be capable of supporting the drill pipe, or a string of 
casing, when suspended by slips set in the table bushing. 


Began at Spindletop 

In the 1800’s various primitive type rotary machines 
were used to drill both water and oil wells. Date of birth 
of the modern rotary table, however, is generally taken as 
1901 at Spindletop, Texas. Although the rotary table has 
been modified and improved since its conception, it is still 
essentially the same piece of machinery. As in early models, 
the modern rotary table consists of a ring gear which carries 
a bushing to drive the drill pipe and a pinion to drive the 
ring gear. (Fig. 1). 

The present day ring gear is spiral beveled, as compared 
to the earlier straight bevel gear. The over-lapping action 
of the teeth tends to eliminate shock and provides a 
smoother running machine. The gear is machined from 
alloy steel and the teeth cut before heat treating. The teeth 
are then flame-hardened to provide maximum wear 
resistance. 

The gear table is an alloy steel casting on which the ring 
gear and upper race of the main bearing are shrunk. The 
table skirt is provided with studs, which secure a ring to 
lock positively the hold-down thrust bearing. In addition 
to carrying up thrust, the hold-down bearing, together with 
the main bearing, provides accurate table alignment. 


Driving Square 
The master building is a split steel casting with API 
standard driving square for the kelly bushing and slip seat. 
Recesses are provided in the bushing for a lifting hook to 
facilitate handling on the rig floor. The bushing is seated 
in the table casting. As may be noted in Fig. 2, early tables 
had, in place of the square for the kelly bushing, a grip ring 





*Department of Petroleum Engineering, Colorado School of Mines, 
Golden, Colorado. 
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ROTARY TABLE 


Harold A. Bohneberg* 


FIG. 2. Early model rotary table had a grip ring attached to turntable. 
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Rotary table Tapered roller 
Table guard. master bushing. : main bearing 









Spiral bevel gears 


Lockin: 
yo sn Self-aligning roller 


bearings for pinion shaft 
ff 


Double tongue and groove 
type labyrinth seal. 
Adjustable and positively locked 
ball type thrust and hold-down 
bearing. 





FIG. 1. Cutaway view of modern rotary table, showing various 
parts of modern unit. 


attached to the turntable. The rollers clamped directly on 
the drill pipe. This drive often resulted in crushed drill 
pipe. 

A natural modification was the introduction of a heavier- 
than-drill pipe grief stem to ride in the grip ring. The famil- 
iar kelly soon followed. Much later a table ring guard, with 
a non-skid thread on its upper surface, was introduced to 
provide greater safety for the men working around the 
rotary. It also provided a convenient place to set the slips 
when “tripping.” 

The pinion shaft assembly consists of an allay steel shaft 





FIG. 3. In modern rotary tables power slips may be an inte- 
gral part. 
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Simplicity and Compactness 
Ideal for Medium 


BAASH-ROSS "UPS"' CASING | @ 
hit AnoNG HEADS 4A ; 1 and Low Pressure Wells 





® Slips and Packing unitized and hinged. 

® Easy installation without first cutting casing or stripping. 
® Uniform slip support by unitized design. 

® Packed off by gland bolts for effective seal. 


Available in complete range of sizes. Also ® No wasted space means minimum overall height. 


in Demountable Flange design for added 
economies on multiple well installations. 


BAASH-ROSS TOOL COMPANY 
Los Angeles... Houston...Oklahoma City...Odessa...Casper...Canton, O....New York City 
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with the pinion gear shrunk on it. The shaft is supported 
by two roller bearings mounted near the respective ends. 
Shaft lock collars are mounted on the shaft between the 
bearings. Two pawls actuated manually by handles mounted 
on the outside of the table engage the lock collar and may 
be used to lock the table against rotation in either direction. 

The assembly is factory aligned, or equipped with self- 
aligning bearings, so as not to require adjustment of the 
contact with the main gear in the field. As in the case of the 
main gear the teeth of the pinion gear are hardened to 
resist wear. 


Lubrication 

The majority of the moving parts in the rotary table are 
flood lubricated, the remainder lubricated through conven- 
iently located alemite grease fittings. The main base acts 
as a sump which holds the oil in which the ring gear and 
main bearing run. Although the pinion is flood lubricated, 
it is not always lubricated from the same sump as the ring 
gear. Some manufacturers provide a separate reservoir io 
carry the lubricating oil for the pinion gear and inner pinion 
bearing. The outer pinion bearing and hold-down bearing 
are usually, but not always, grease lubricated. The partic- 
ular advantage in a machine completely flood lubricated is 
that “greasing up” every tour can be eliminated. Lubrica- 
tion oil need be added to the rotary table only at infrequent 
intervals. 

The main base, in addition to serving as an oil sump, 
provides support for the table casting, through the main 
bearing, and for the pinion shaft assembly. It is frequently 
an alloy steel casting, but may be made from preformed 
steel plate and welded. The top of the base is provided with 
a non-skid surface. A tongue and groove labyrinth seal be- 
tween the table and the base make the lubrication system 
slush proof. 


Size 

The size of the rotary table is taken from the diameter 
of the opening in the table through which the bit passes. 
From the beginning there has been a tendency to increase 
the size of the table. The practical limit is governed by both 
the ability of the moving parts to withstand the increased 
loads imposed upon them by virtue of their larger size, and 
the logical upper limit of hole diameter. The largest tables 
today have an opening of 2742 in. The 201',-in. table, 
however, suffices for most drilling purposes. The particular 
advantage in avoiding oversized tables is that smaller tables 
will permit greater drilling speeds and loading. With new 
drilling techniques, rotary speeds greater than 300 RPM 
are sometimes necessary. 





FIG. 4. Separate engines are sometimes used to drive rotary table. 
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FIG. 5. Field view of multimatic rotary. 


Power 

Most rotaries take their power through the draw works 
by means of chains and sprockets, from the primary en- 
gines. This results in an obstruction, in the form of a chain 
and guard, extending half way across the derrick floor. In 
recent years, with the trend toward deeper drilling, there 
has been a move toward using a separate engine to drive 
the rotary table. (Fig. 4). The principal advantage of the 
auxiliary power is that, with the proper layout, it may be 
used in an emergency in place of the primary power plant. 
The elimination of the obstruction caused by the chain 
drive reaching from the draw works to the rotary table is 
also a great convenience. 


Power Slips 

One of the most significant advances in rotary table de- 
sign in recent years has been the inclusion of power slips 
as an integral part of the table. (Figs. 3 and 5). The disad- 
vantage of the overhang associated with power slips that 
are mounted externally on the table is thus eliminated. The 
slips are actuated by air pressure, controlled through a 
pedal at the driller’s position. Through the use of slip bowls 
the conventional master bushing is no longer required. Sep 
arate bowls are used for drill pipe and casing, except for 
casing 51% OD or smaller which can be run through the drill! 
pipe slip bowl. When necessary changeover from drill pipe 
slips to casing slips can be effected in only a matter or min- 
utes. 

The kelly is driven directly from the table. This arrange- 
ment avoids the trouble that is sometimes experienced by 
the drilling crew in getting the kelly bushing to slip into 
place. The operating levers for the pinion shaft lock assem- 
bly are situated on top of the pinion shaft housing, as con- 
trasted with the usual side location. This arrangement 
permits the table to be mounted flush with the derrick floor 
if desired. 
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Richfield Oil Corporation’s Russell Ranch field gas processing and pressure maintenance plant 100 air miles northwest of Los Angeles, 


RUSSELL RANCH FIELD 


New Reserves Through Unit Operation 


THE week of June 13, 1948 marked 
another milestone in oil prospecting 
history of California. During that week 
two wells, located more than two miles 
apart, were completed and thereby 
opened up the Cuyama Valley as a new 
and significant oil producing province. 

The Russell Ranch field was named 
after the ranch upon which it was dis- 
covered while the Dibblee producing 
zone was given the name of the Rich- 
field geologist whose surface mapping 
of the area had greatly contributed to 
the discovery. The field has since 
proven to be a major one, having pro- 
duced more than 28,000,000 bbl of oil 
as of this date. 

Less than a year following discov- 
ery, an engineering committee had 
been formed by direction of the inter- 
est owners and a unit plan of operation 
became effective in September of 1950. 
Pressure maintenance operations by 
gas injection were, by agreement, com- 
menced prior to unitization and are 
still continuing. During the past year, 
a pilot water flood has been success- 
fully operated and a full scale water 
injection program is being inaugurated. 
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W. S. PAYNE, JR. 


It has been estimated that the unit 
operation utilizing gas injection alone 
would add more than 13,000,000 bbl 
of producible oil reserves. The combi- 





The Author 


W. S. Payne, Jr., is chief production 
engineer for Richfield Oil Corporation. 
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Southern Cali- 
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charge of the Cuyama Valley at the 
time of the Russell Ranch field discov- 
ery. Payne was transferred to the Los 
Angeles office in 1949 to represent Rich- 
field in the engineering negotiations 
for the Russell Ranch unit. He was for- 
merly chief evaluation engineer prior 
to being named to his present position. 











nation of water injection and gas in- 
jection during the primary producing 
phase of the field is expected to in- 
crease the ultimate recovery by more 
than 50,000,000 bbl. 

Thus Richfield Oil Corporation and 
the Hancock Oil Company have joined 
together with 9 other non-operating 
working interest owners and more than 
120 royalty interest owners in effect- 
ing a unit operation and are thereby 
very substantially increasing the eco- 
nomic oil reserves of the field. 


Geology 
The Russell Ranch field lies in the 
western part of the Cuyama Valley 4 
few miles south of the well-known San 
Andreas Fault and approximately 100 
air miles northwest of Los Angeles. 
The Valley is about 50 miles in length 
and as much as 15 miles in width al 
the widest point. The basin itself is 
essentially a graben with the San 
Rafael uplift to the south and the Cali- 

ente uplift to the north. 
The structure is primarily monoclit- 
al with structural closure against 4 
large, lateral fault. This fault has been 
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named the Russell Fault and has an 
apparent vertical displacement of ap- 
proximately 1500 ft. The equally large, 
relative recent White Rock thrust fault 
has caused all but the southerly portion 
of the field to be overlain by Miocene 
shales. These same formations form 
the Caliente mountains to the north. 

Up-structure wells penetrating this 
fault have shown apparent strati- 
graphic displacements upward to 2000 
ft. Down-dip wells indicate that the 
thrust fault is rapidly becoming a bed- 
ding-plane slip with apparent displace- 
ments approaching zero. It is signifi- 
cant that while the fault outcrops in the 
Caliente mountains and is readily map- 
able, it has no apparent effect upon the 
accumulation of oil in the field. Con- 
siderable cross faulting intersects the 
producing zone and has complicated 
the structure by warping the beds and 
creating an anticlinal appearance. 

The section’ differs markedly in in- 
dividual wells because of repetitions 
and omissions due to penetration of 
the White Rock and Russell faults. In 
general, however, the sequence con- 
sists of approximately 800 ft of Pleis- 
tocene conglomerate, Pliocene sands 
and gravel of 500 to 1000 ft in thick- 
ness, upper Miocene sands from 300 to 
2000 ft, middle-lower Miocene shale 
to 1300 ft and the Dibblee producing 
horizon of lower Miocene age with 
thicknesses up to 650 ft. The pool is 
about 434 miles long and % mile in 
width. 

The producing sand is a medium to 
coarse, unconsolidated sand interbed- 
ded by a number of impermeable 
blanket shale members. The upper 200 
ft of the producing interval has a max- 
imum of 100 ft of net oil sand having 
an average permeability of approxi- 
mately 150 millidarcies. The next 450 
ft or Main sand interval has up to 285 
ft of net oil sand with an average per- 
meability of 400 millidarcies. Porosity 
in general averages about 25 per cent. 

The water table on the flank of the 
structure occurs at 1310 ft subsea at 
the south end of the field and has a 
slight upward tilt in going to the north. 


Demonstrated closure amounts to 
1285 ft. 


Development 

Prior to the week of June 13, 1948, 
less than 12 very shallow test wells 
had been drilled in the entire Valley. 
All of these wells for one reason or 
another were abandoned before reach- 
ing conclusive depths. On June 13, 
1948, the Russell Ranch discovery well, 
Russell No. 28-5, located in the ex- 
treme southerly end of the field was 
completed from a total depth of 3360 
ft. The initial production was 508 bbl 
per day of 38.3 deg oil through a 
48/64-in. choke with 160,000 cu ft of 
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gas. Five days later on June 18th, the 
Richfield’s Anderson-Colgrove No. 37- 
30 well was completed at a total depth 
of 3022 ft for an initial production of 
4000 bbl per day of 32.8 deg oil. This 
proved to be a significant extension of 
the field even though at the time it was 
believed by some to be a separate pool. 

Following completion of these 2 
wells, a vigorous development program 
was commenced. Portable rotary drill- 
ing equipment was used and as many 
as 12 strings of tools were operating at 
once. A total of nearly 90 wells were 
completed in the following year and by 
January of 1950 the field was essen- 
tially drilled up by a total of 101 pro- 
ducing wells, all drilled on a regular 
10-acre spacing. The productive limits 
of the field were well established by 
more than 10 dry holes. 

Concurrent with the completion of 
the development program, the peak 
production rate from the pool of nearly 
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19,000 bbl per day was reached. 

The benefits of operating the field 
with pressure maintenance by gas in- 
jection soon became apparent and in 
the interest of gas conservation, it was 
decided to commence gas injection as 
soon as possible. While design work 
was being undertaken for a gas proc- 
essing plant, four 300-hp compressors 
were installed and went into operation 
in January of 1949. 

The wet gas from the field which 
amounted to 4,000,000 ft a day was 


compressed, and after recovering the 


condensate, was injected into Well No. 
31-8, located in the south end of the 
field just one location away from the 
discovery well. In October of 1949, the 
processing plant was completed and 
placed in operation along with four 
additional 660 hp compressors. Since 
that time, a fifth 660 hp compressor 
has been added. 

The plant is of the conventional ab- 
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sorption type employing rich oil de- 
ethanization and produces de-propan- 
ied natural gasoline and propane. 
Glycol-amine treating facilities are 
used for dehydration and hydrogen 
sulphide removal. 

Inasmuch as the new field was 
located some 30 miles from the nearest 
producing area in the San Joaquin Val- 
ley and discovery was at a time of 
severe shortage of steel line pipe, it was 
necessary for initial shipment of oil, to 
lay a 6-in., light weight pipe line, of 
the type used by our Army in France. 
By April, 1949 this temporary line had 
been replaced by a permanent 8%-in. 
line having a potential capacity of 35,- 
000 bbl per day. It wasn’t until Octo- 
ber of 1950 that a gas transmission line 
was completed to serve as a sales line 
for any gas that might be produced in 
the Valley in excess of injection re- 
quirements. 

The wells, completed at an average 
depth of 3500 ft, were drilled in ap- 
proximately 20 days at a cost of $60,- 
000. Approximately 18 bits per hole 
were used. The casing program con- 
sisted of cementing 12%4-in. casing at 
200 ft, 856-in. casing cemented at the 
top of the producing interval and com- 
pleted by hanging a conventionally 
slotted 6% -in. liner. 

Liner perforations were for the most 
part 100 mesh undercut slots, 214 in. 
in length on 6-in. centers. The flow 
string was 22-in. set on a packer at 
or near the top of the liner with tubing 
tail extending to bottom. Prior to set- 
ting the packer, the drilling fluid was 
replaced with oil and most of the wells 
were thereby circulated on production 
or brought on with a few runs of the 
swab. 

Inasmuch as the potential advan- 
tages of bringing this pool under unit 
operation were recognized very early 
in the development program, more 
than 14,000 ft of cores were taken in 


Gas injection well, left, is equipped with three-interval controlled 
injection. Water injection well, right, operates with two-interval 


controlled injection. 
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the producing interval during the de- 
velopment period. Of these cores, more 
than 2000 representative samples were 
taken and analyzed for permeability, 
porosity, and saturation characteristics. 
One well was completely cored in oil 
base mud in order to obtain interstitial 
water data. 

Oil and gas samples were taken early 
in the life of the pool for pressure-vol- 
ume-temperature and viscosity studies. 
Subsurface pressure data and produc- 
tivity index measurements have been 
made at regular six-month intervals 
commencing with discovery. This 
wealth of data aided the engineers 
greatly in arriving at a sound and equit- 
able determination of equities for unit- 
ization. 
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Unitization 

Inasmuch as less than a week after 
discovery the size of the Russell Ranch 
field was demonstrated to be at least 
2% miles in length and with a net pay 
zone of nearly 300 ft, the advisability 
of producing under some type of pres- 
sure maintenance program was clearly 
indicated. The complexity of owner- 
ship, together with the geologic condi- 
tions as they were known, made a unit 
operation imperative if pressure main- 
tenance was to be pursued. It was de- 
cided to commence with a gas injection 
program at a local structural high in 
the south end of the field controlled by 
a single operator, while negotiations 
were being carried on for unitization. 
By direction of the operators and roy- 


- See cow Bos = ere : = 
Russell Ranch field waste water treating plant, left, has a 20,- 


000 barrel per day capacity; right, the central dehydration plant 
battery. 
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Wash water treating plant has a 20,000 bbl per 


day capacity. 


alty owners, an engineering committee 
was formed in April of 1949 to deter- 
mine the participating equities in the 
proposed unit. Their work was com- 
pleted and a unit operation became 
effective on September 1, 1950. Par- 
ticipation was based on weighted acre- 
feet of net oil sand underlying the in- 
dividual leases. 

Because of lower permeability and 
productivity characteristics of sands in 
the upper 200 ft of the Dibblee zone, 
those acre-feet were discounted by a 
factor of .5. The balance of the zone 
had a weighting factor of unity. While 
Richfield Oil Corporation and the Han- 
cock Oil Company were the only oper- 
ators in the pool, 9 non-operating 
working interest owners and more than 
120 royalty interest owners were in- 
volved in the negotiations, all of whom 
consented to and are parties to the unit 
agreement. Richfield, having the larg- 
est interest, was named as the operator. 


Production Facilities 

Virtually all of the unit producing 
wells which now total 112, were com- 
pleted as flowing wells, producing oil 
averaging 35 deg API gravity with a 
solution gas-oil-ratio of about 350 cu 
ft per barrel. 

All tank farms were initially 
equipped for 15 psi initial gas separa- 
tion only. Concurrent with unitization, 
a 130-lb gas gathering system and 2- 
stage gas separation facilities were in- 
stalled along with vapor recovery facil- 
ities and a central dehydration plant. 
The individual tank farms continued in 
‘operation for gas separation and indi- 
vidual well testing. 

All oil and any water production 
from these tank farms is shipped to the 
central dehydration plant for cleaning. 
Oil shipments from the unit are made 
from stock tanks in that plant. 

Now, more than 6 years after dis- 
covery, approximately half the wells 
are still flowing with surface pressures 
up to 850 psi. Those wells incapable of 


B-90 


ik CGO AR: POP BI I. is oe 


$000-bbI stock tanks. 


flowing are produced by conventional 
rod-operated pumps. All pumping 
wells are treated chemically for hydro- 
gen embrittlement-type corrosion. 

About a year following discovery, 
some water commenced to be produced 
from the unit zone. Currently water 
production amounts to nearly 3500 bbl 
per day. Inasmuch as the Cuyama Val- 
ley is an agricultural area, pollution of 
the surface ground water had to be 
avoided. Disposal of the saline waste 
water was first carried on through 
evaporation sumps located some 300 
ft above the field in the Caliente Moun- 
tains to the north. These sumps proved 
inadequate and thereafter two previ- 
ously abandoned exploratory holes in 
the same vicinity were re-entered and 
completed for subsurface disposal. 
These wells had penetrated a thick salt 
water sand which by surface mapping 
and subsurface information appeared 
to be an adequate salt water reservoir. 
These wells proved to be a good, tem- 
porary solution to the disposal prob- 
lem. 

The need for going to subsurface 
disposal made it necessary to treat the 
disposal water so as to eliminate any 
plugging effect in the disposal wells. 
This gave rise to the water treating 
plant in which field water is rendered 
oil free by skimming in large concrete- 
lined sumps, treated for scale preven- 
tion, bacteria, corrosion control, and 
then filtered through diatomaceous 
earth-type pressure filters. The treated 
water is then shipped to the injection 
wells at about 300 Ib pressure by means 
of centrifugal pumps. Treating costs 
have been quite Jow and no difficulty 
has been experienced in rendering the 
water stable. As a result, no loss of in- 
jectivity in injection wells has been 
experienced. 

Located at each of the 3 water in- 
jection wells and operated by auto- 
matic controls is a high pressure injec- 
tion pump. This pump takes suction 
from a 250 bbl, 2-ring tank which in 


Central dehydration plant is equipped with 5000-bbl wash tank and four 


turn receives stable water from the 
treating plant. The water level in this 
tank is controlled automatically. Con- 
trolled injection rates in the 2 segre- 
gated intervals is accomplished by 
means of surface beans. 


Gas Injection 

The gas injection program utilizes 
six injection wells located for the most 
part on structural highs in the various 
fault blocks. Inasmuch as no initial gas 
cap existed in the field, it was therefore 
a case of the injection wells supple- 
menting the secondary gas caps that 
were beginning to form. 


Initially, gas was injected into the. 


full section of Dibblee zone through 
214-in. tubing set on a packer and 
landed at or near the bottom of the pay 
interval. Some bypassing of gas was 
experienced and temperature survey 
data indicated that in some cases gas 
was preferentially entering only cer- 
atin portions of the producing interval. 
To remedy this, cement scabs were 
placed across certain impermeable bar- 
riers within the producing interval and 
by means of bottom hole packers run 
on multiple strings of tubing, injection 
is being carried on at controlled rates 
in as many as three intervals within a 
single well bore. 

Gas injection rates in the various 
wells have been as high as 5,000,000 
cu ft per day per well with injection 
pressures ranging from 1200 to 1800 
psi. As of this date, nearly 25 billion 
cubic feet of gas has been injected at 
rates up to 20,000,000 ft per day. This 
amounts to 72 per cent of the total gas 
produced since discovery and gives a 
net produced gas-oil ratio of 338 cu ft 
per bbl which is approximately equiva- 
lent to the initial solution gas-oil ratio 
of Dibblee zone oil. Some plugging of 
the injection wells has been expert 
enced but treatment with 400-500 gal 
of hydrochloric acid has successfully 
restored well injectivity. 

It was originally thought that 10 
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additional makeup gas could be util- 
ized even if and when it might become 
available. Therefore, the pressure main- 
tenance would be essentially one of re- 
tarding pressure decline rather than full 
pressure maintenance. This has proven 
to be the case. Gas injection has pre- 
vented increase of oil viscosity and 
aided in locating effective fault bar- 
riers. 

It was further recognized early in 
the life of the field, that the shape of 
the pool (nearly 10 times as long as 
it is wide) would limit the economic 
life of a pressure maintenance pro- 
gram by gas injection. It was estimated 
at that time that this life would amount 
to approximately 4 years. With this in 
mind, the feasibility of ultimately con- 
verting transitionally to pressure main- 
tenance by peripheral water injection 
was explored. 

In this connection laboratory and 
engineering studies were made to deter- 
mine the susceptibility of the pool to 
increase recovery by water injection. 
Likewise, regional investigations were 
conducted to establish a suitable source 
of makeup water. 


Water Injection 
In September of 1953, a pilot water 
injection operation was commenced in 
a fault block at the extreme north end 
of the field. The location for the pilot 
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operation was chosen where one in- 
jection well and three producing wells 
were believed to be reasonably isolated 
through faulting. The results have been 
very encouraging. Nearly 50,000 bbl 
of oil have been produced as of this 
date in excess of the estimated amount 
of oil that these wells would have pro- 
duced without water injection. Injec- 
tion in this pilot well is being carried 
on at controlled rates in 2 segregated 
intervals.: 

Well No. 73-31, a previously aban- 
doned flank well outside the productive 
limits and in the central portion of the 
field, was redrilled and completed as 
an injection well in May, 1954. Water 
in the amount of 7500 bbl per day is 
being injected into this well in 2 segre- 
gated intervals at controlled rates and 
at pressures up to 450 psi. As of this 
writing, Well No. 16-32 is being re- 
completed as a third water injection 
well. 

Nearly 10,000 bbl per day of waste 
water from the field which heretofore 
had been disposed of through subsur- 
face injection is now being returned to 
the unit zone. 

Some of the wells which previously 
were used for subsurface waste water 
disposal will be produced as sources 
of makeup water. An additional water 
source well will be drilled in the near 
future to an upper salt water sand and 
be completed with a producing interval 
of 1000 to 2500 ft drilled depth. It 
has been estimated that 175,000,000 
bbl of makeup water will ultimately 
be required. 


Production History 

The Dibblee Zone Unit had an orig- 
inal reservoir pressure of 1300 Ib at 
a subsea depth of 1070 ft. This pres- 
sure, prior to commencement of gas 
injection, was declining at the rate of 
1 Ib per 25,000 bbl of oil produced. 
Since, the commencement of gas injec- 
tion and unitization recovery efficiency 
has been more than doubled. Gas-oil 
ratio performance has not been as sat- 
isfactory as might be desired, however 
recovery efficiency has been very good. 
It is predicted that the gas injection 
phase of the unit operation would pro- 
duce 13,000,000 bbl of oil that would 
not have been recovered otherwise. 
This is in very good agreement with 
estimates that were made at the time 
the unit was formed 4 years ago. 

The oil rate, under voluntary cur- 
tailment as is practiced in California, 
has been declined in an effort to ob- 
tain ultimately the economic maximum 
recovery of oil. Gas plant capacity for 
processing and injection has been 
reached and very recently small quan- 
tities of gas have been produced and 
sold in lieu of injection. 

The pilot water injection program 
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now commencing its second year of 
operation, is producing oil at more 
than twice the rate that these wells 
would have been producing at this 
time. Recovery efficiency by that means 
appears very favorable. Laboratory 
data indicates a possible water flood 
recovery of nearly 65 per cent of the 
original tank oil in place. 

Water injection wells have demon 
strated injection capacities up to 10, 
000 bbl per day thereby making it 
economically feasible to maintain pres- 
sure through peripheral water drive. 

It is felt that for maximum sweep- 
ing efficiency, injection operations 
must recognize the Dibblee zone to be 
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With the new ultra-perceptive Sensa- 
ter, your Martin-Decker Type “D” or “E” 
Weight Indicator becomes a more valu- 
able tool than ever for such precision jobs 
as fishing, milling, cutting, and coring — 
a small investment to increase the life of 


diamond bits and other costly equipment | 


making up a half-million-dollar drilling 
rig. 


The big color-keyed indicator dial in- | 


stantly tells you the accurate weight of 
the drill string and the net weight on bit 


in thousands of pounds. Included is a | 


vernier, sensitive to minor weight changes. 

Martin-Decker’s familiar red box is 
packed with valuable drilling informa- 
tion. The instrument panel includes a 


weight indicator, mud-pressure gauge, | 


rotary torque gauge, draw-works speed 
selector, rotary-table tachometer, and a 
vapor-proof light. On the back is a 24- 


hour recorder with pens for weight, mud, | 
and torque. Martin-Decker engineers will | 


work out other instrument combinations 
for your special drilling requirements. 


For further information ask for Bulle- | 


tin P-10. Write: Martin-Decker, 3431 
Cherry Ave., Long Beach 7, California, 


Dept. E-1. 


DISTRIBUTORS: T. C. Cullen, Bakersfield, California; Reed 
Roller Bit Co., Houston, Texas; Reed Roller Bit Co. of Canada, 
Ltd., Calgary and Edmonton, Alberta. Martin-Decker Weight 
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The National Supply Co., The National Supply Co. Export 
Division and other recognized supply houses. 
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several sand members separated 
relatively continuous impermeable 
members, and to the degree economj.’ 
cally possible, injection should be cap.” 
ried on by segregating and controllin 
injection rates in these individual strata, 
A technique is being developed jp 
which it is hoped that four or five More 
individual strata can be supplied with 
water at controlled rates through q 
single well bore. If such techniques 
prove successful, it is believed that 
sweeping efficiency will be significant. 
ly improved. 





Conclusions 

After four years of unit operation, 
the Russell Ranch Dibblee Zone Unit 
is demonstrating the desirability of q 
unit operation. Pressure maintenance 
operations by gas injection have beeg 
successfully carried on with significant 
benefits. At the same time, the mobility 4 
of the yet to be recovered reservoir oi" 
has been preserved for recovery by® 
water injection. This operation prom | 
ises to produce even greater rewards, § 

Several new production techniques” 
aimed at getting more oil out of thes 
ground have been developed and other” 
new ones are in the process of devel- 
opment. 

The results have been the develop- 
ment of new oil reserves by virtue of 
operating the field as a pool with the 
aid of artificial stimulation in the form 
of gas and water energy. 
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Carter Honored 


Recognition for outstanding 
achievement in the field of high- 
way safety was given the Carter 
Oil Company when the Merit Award 
of the National Safe Drivers Asso- 
ciation was presented to Thomas 
Brownfield, vice president of the 
company, by Robert B. Sprinkel, 
NSDA president. 

President Sprinkel reported that 
Carter workers in the past year 
have driven 14,500,000 miles with 
an accident rate 4 times lower than 
the national average. 

He especially lauded Carter's 
driver training program, a project 
by which selected employees un- 
dergo intensive training and in 
turn, pass on this training to the 
1100 employees who use company 
motorized equipment. 

















eration, 
€ Unit 
ty of a 


of this 
g com- 

Unit. 
the as- 
of the 
ion de- 
Corpo- 
xk 


AN ENGINEER LOOKS AT 
W-K-M VALVES 


On Gamma Ray 
Inspection 


Careful gamma-ray inspection by an expert will 
reveal the following defects in light or heavy-section steel: 
gas and blowholes, sand spots and inclusions, internal 
shrinkage, hot tears, cracks, unfused chaplets, internal chills. 

While the radiographic films mean little to the uniniti- 
ated, one familiar with them can spot defects to within 2% 
or less of the wall thickness. For example, if the total wall 
thickness should measure 2”, it is possible to locate a blow- 
hole or inclusion only .04” or less in diameter. 

W-K-M uses gamma-ray inspection on the W-K-M 
10,000 — 15,000 p.s.i. test valves. They are inspected 
according to the procedure outlined in the ASTM Spec. 
E71-47T. When you specify valves for any high pressure 
service, be sure to remember that W-K-M high pressure 
valves are the soundest, safest buy in the field. 


W-K-M MAnuvuFacrurinGc CompPaAny, Inc. 
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P. O. Box 2117, Houston 1, Texas Los Angeles, California 
xport Office: 45 Rockefeller Plaza, New York, N. Y. 


Top: W-K-M 2”, 15,000 p.s.i. Steel Valve. 
Notice how lettering on the body and 
foundry mark (right) show up. The rectangle 
below the top hole is a penetrameter, a steel! 
leaf (.05” thick) taped to the body to show 
the penetration of the gamma rays. 

Bottom: The gamma ray “camera” contains 
5000 millicuries of Cobalt 60, capable of 
penetrating 6” steel in 3.5 hours. 
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ANNOUNCING 
PRE-TESTED 


Manassa Mauler or 
BJ Representative? 

A recent issue of Guayaquil, Ecua- 
| dor’s daily newspaper, “El Universo,” 
| carried the following interesting item 
(freely translated): 

“The Sports Department of El Uni- 
verso last night was excited over the 
expected arrival of the ex-world’s 
champion boxer, Jack Dempsey, who 
was to have passed through on his way 
from Buenos Aires to his native coun- 
try, having been invited to Argentina 
by President Peron. Dempsey’s ‘fight 
of the century’ with Louis Angel Firpo, 
the ‘Wild Bull of the Pampas,’ gained 
world-wide attention. 

“We found ourselves confronted in 
the hall of the Hotel Metropolitano by 
a gentleman 6 feet tall and 96 kilos in 
weight, resembling the ex “Manassa 
Mauler” as much as one drop of water 
resembles another. But the passing 
years and change of profession have 
have made Jack, the former “Terror of 
the Ring,” an affable gentleman, very 
cultural, who did not protest when an 
impertinent photographer snapped his 
picture without permission. 

“But he turned out to be not the ex- 
; ( monarch of the heavyweight division, 
All these features can’t be shown on this page, < - however strong the resemblance. His 
so why not take this friendly suggestion: Be Sure - a business card read: ‘Jack S. Smith, For- 
To Compare Alten Before You Buy! ” a eign Representative, Byron Jackson 

TWO GREAT NEW ADJUSTABLE 3a Co., Los Angeles, California.’ 

GEAR BOXES COUNTERBALANCE Se “Officially, then, we have not had 
Some pumping situ- Jack Dempsey, but it would be difficult 
otiden demand tae to find anyone who resembled him 
ringbone gears for more; and for our part, and that of all 


eak performance, ; : 
eal helical. Only Rugged enough to meet harsh- those who had the pleasure of talking 


Alten offers both. No est oil field requirements, yet so with him, the greatest boxer of all time 
need to compromise amazingly simple it can be ad- was in Guayaquil last night.’ 
— get the proper justed in minutes by one man Reported Jack Smith, who makes 
gear train every on the ground. frequent trips through South America 
time. Crank calibration locates in his oil tool sales capacity: “While | 
4 WAY ADJUSTABLE Matchless for long wear and weights for desired counterbal- | (new we hada popular line of oil tools, 
SADDLE — BRONZE convenience. Simply rotate ance. Weights cannot fall during frankl ag: nee aad 
BUSHED BEARING ‘© a new bearing surface adjustments — they are safely I frankly was surprised to find such * 
and obtain several times or- locked in position at all times. | crowd of people waiting to shake m) 
dinary life. Walking beam hand. Then, when I discovered that 4 


a see ey nteraty mistake in identity was the cause for 
Soom the well ie 1x , the excitement, I had considerable dif- 
for exact cen- ; ficulty persuading everyone that ‘Jack 
tering. vi Smith’ was not an alias assumed by 

BUY FROM YOUR LOCAL SUPPLY STORE Foundry Sefior Dempsey. Luckily I was able to 

fight my way out with words.” 




















Wherever there is a need for pumping oil, Alten 
has a unit of ample capacity to do the job. 
Alten now makes every size and makes it better. 
. . . Better because Alten units spend more time 
operating and less time idled for repairs, main- 
tenance and service.” Every, part is built for longer 
life and quick, easy servicing. 
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OUR COMPLETE STOCK 
MEANS FASTER SERVICE 
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ma When your Waukesha Engines or Kohler Electric 


Plants and air cooled engines need professional 
wot hal “ attention, you are assured of quick, efficient repair 
difficult We service from Waukesha Sales and Service, Inc. Our 
ed him 11 modern branches, located strategically through- 
at of all out Texas, Louisiana and New Mexico, stock a full 
- talking line of nationally known parts and maintain expe- 
all time < rienced, factory-trained mechanics who know how 
SS to keep your down-time at a minimum. Further- 
, mabe more, this dependable service is at your call 
America twenty-four hours a day to help you when you 
While | irs need it most. 
vil tools, <S Next time you need reliable service or parts, 
1 such a ‘ cota call us. Remember you are treated best at home 
ake my s: . . . and we are home for Waukesha Engines and 
d that a - Kohler Electric Plants and air cooled engines. 
ause for 
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oe Sales & Service, Inc. 
med by 

1 ae 1422 MAURY STREET « HOUSTON, TEXAS 
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A “plastic pipe liner” carries 300 ft of plastic pipe, in 30 ft joints, to point where it will be used on a pipe line to carry salt water from 
a group of oil wells to a salt water disposal well. The 2-in pipe is made of plastic and weighs a total of 75 Ib for the 300 ft. 


Salt-Water Disposal 
Problems Solved by... 


PLASTIC 


A 12-mile plastic pipe line, one of the 
longest continuous plastic pipe lines in 
the United States, was recently installed 
at a speed of almost a mile a day near 
Heidelberg, Mississippi, to carry un- 
wanted salt water from 25 oil wells to 
a central disposal plant. 

The pipe line solved a common prob- 
lem of 14 independent oil operators in 
Heidelberg. They decided to get rid of 
salt water from their wells by pumping 
it back into a deep disposal well. 

The pipe used is tough corrosion- 
resistant blend of plastic and rubber 
produced by the Naugatuck Chemical 
division of United States Rubber Com- 
pany, extruded into 30-ft lengths, 2 to 
6-in. in diameter. 

Plastic was used because it was inex- 
pensive and could be installed fast. It 
is flexible enough that straight trenches 
with flat bottoms were not needed. 

The East Heidelberg Salt Water Dis- 


B-96 


posal Company was formed to build 
and operate the line to carry salt wa- 
ter from the separate wells to a disposal 
well. The line, as laid out, is more than 
90 per cent down hill, and has pumps 
at only two points. 

Behind the ditcher, a three-man pipe- 
laying crew performed the actual con- 
struction, using a pick-up truck with 
improvised side racks to carry 30-ft 
joints of 2-inch pipe. 

Two of the crew did the “stringing” 
along the ditch, shouldering 10 sections 
of the pipe weighing a total of 75 lb 
at one time. The third man, working 
alongside the ditch, made joints by sol- 
vent welding. 

The pipe has a built-in fitting on one 
end. Using a paint brush, the man 
making joints smeared cement on the 
inside of the fitting and the plain end 
of another section. The plain end was 
then forced into the fitting. In a minute 


PIPE LINE 


Two men did the “stringing”; a third] 
made joints by solvent welding. 


the joint was made. When several hut 
dred feet of pipe had been joined, they 
other two men in the crew lowered I} 
into the ditch. | 

The pipe was then snaked into long, 
smooth curves to take care of any Com 
traction or expansion caused by ter 
perature changes. 3 

When connections from wells welt) 
tied-in, pipe was cut with a hack saW 
and a fitting cemented in place. * * * 
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have combined to 
eliminate high 
pressure well 
completion 
hazards 


J‘ el). the leader in high pressure oil field 
equipment, and Otis have combined their 
engineering skills to design and manufacture the 
O-C-T - Otis Back Pressure Valve. This valve 

gives you complete protection against blowouts 
while blowout preventers are being removed 

after tubing has been landed. 

The O-C-T- Otis Back Pressure Valve and the 
BO-2 coupling are also adapted to run and set the 
valve into the coupling under pressure when 
changing a Christmas tree master valve. 

Designed and built to do the job safely, 
conveniently and economically, the O-C-T - Otis 
Back Pressure Valve can be easily installed and 
removed under pressure, requires no rotation, has 
no threads to corrode with age, does not require 
an oversize tree and can be run with either O-C-T 
equipment or Otis wire line equipment. 

The “C-19” Casing Head, the oil industry’s first 
automatic, suspension and sealing hanger unit, 
provides casing seal and suspension before blowout 
preventers are removed. Combined with the 
O-C-T - Otis Back Pressure Valve you get double 
protection. O-C-T guarantees that the “C-19” can 
be set and nippled up faster than any other casing 
head, using the installation procedure you choose. 

For details write or see your O-C-T 
representative. All O-C-T products are available 
through more than 700 supply stores. 











By. © = > - ae Sea 7 


OIL CENTER TOOL CO. 
Export Representatives: Sterling Areas—Lle Grand, Sutcliff & 
Gell, Ltd., Rochester, Kent, England. Address Export Inquiries 
for All Other Countries to P. O. Box 3091, Houston, Texas 





EXPLORATION ACTIVITIES 





TEXAS 

*% Cities Service’s Texas TXL “O” 
No. 1 well in Ector County, flowed at 
the rate of 1288 bbl of oil daily on a 
3.5-hr drillstem test. The Ector County 
well is 1 mile south of the North Gold- 
smith field, opened earlier this year. On 
drillstem test of the Ector County well 
between 8295 and 8360 ft, opposite 
the Fusselman limestone, gas was 
clocked at the surface in 5 minutes, 
oil in 20 minutes. After cleaning to the 
pits, the well flowed 161 bbl of 39.8 
gravity oil in 3 hours. Flow was 
through one-in. top and bottom chokes 
and the gas-oil ratio was 1250-1. Sur- 
face pressure was 175 Ib, initial flowing 
pressure was 805 lb and final flowing 
pressure 1,495 lb. Cities Service is 
drilling ahead to the Ellenburger ob- 
jective, expected at about 10,500 ft. 


* Phillips Petroleum Compay has a 
new West Texas discovery well which 
flowed 975 bbl per day of 43.8 gravity 
oil through a small choke from the 
Devonian formation on its 7800-acre 
South Embar block in south central 
Andrews County. 

The discovery well, No. 3-B Embar, 
flowed from 24 ft of perforations in the 
section 9346-9370 ft. Gas-oil ratio was 
980-1. The nearest Devonian produc- 
tion is in the Block 11 field five miles 
west of Phillips new discovery. The 
wildcat is on the Cowden ranch in Sec- 
tion 5, Block 44, T-2N, T&P survey, 
16 miles southwest of Andrews, Texas. 


* On the second drillstem test in the 
Ellenberger, the Texas Company’s 
Sallie W. Ratliff No. 1, a joint opera- 
tion with the Magnolia Petroleum 
Company in Ector County, West Texas, 
flowed at the rate of 100 bbl of oil 
an hour from perforations, 13,585 to 
13,605 ft. Corrected gravity was 53.2. 
The wildcat is 4 miles north of Head- 
lee field, the nearest production. It is 
6 miles north of Odessa. 


OKLAHOMA 

* Completion of a test well by Toklan 
Royalty Corporation and Lone Star 
Producing Company in Stephens 
County, Oklahoma, has been an- 
nounced. The new well has an initial 
production of approximately 75 bbl 
daily, after having been plugged back 
from a total depth of 8700 ft to the 
Pickens sand encountered at 6710 to 
6790 ft. In addition to the horizon 
tested, the initial test well indicated 
production in 3 other horizons from 
6350 to 6500 ft. 
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Summary of drilling activity for October. 
(As compiled by Rinehart Oil News Staff) 
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locations 
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* Figure incomplete. 


Courtesy Rinehart Oil Reports 








%* Plans for a test of deeper horizons 
in a wiidcat location nine miles north 
of Chickasha were announced by the 
Rotary Development Corporation and 
Humphrey Oil Corporation of Dallas. 
The location of the deep test, No. 1 
Coleman-Davis, is in the center of 
SW %4 NW 4%, Section 20 T-8-N, R- 
7-W. Parker Drilling Company of 
Tulsa has the contract to drill to a 
depth of 13,500 ft. 


CANADA 

*% Cities Service will drill the Sabine 
No. 1 LSD 5, in section 33, township 
37, range 18, W4th, Alberta Province. 
The test is a 9351-acre block and 82 
miles northwest of Cities Service’s 
shut-in gas well, Hackett No. 1, and 10 
miles northeast of the Stettler field. 
Proposed total depth is 5800 ft with the 
Viking and Basal sandstones in the 
Cretaceous, Mississippian limestones, 
and reef limestones in the Devonian as 
objectives. Canada-Cities Service and 
British American Oil Company are 
joint owners of the venture. Canada- 
Cities Service is to operate. 


LOUISIANA 

* Pure Oil has opened a new Petit 
field in Bienville Parish in North Lov- 
isiana with the completion of the No. | 
J. B. Smith Unit. With casing perfo- 
rated in the interval 7022-40, and flow- 
ing through a 20/64 in. choke, the well 
was tested at 238 bbl of 38.5 deg crude 
per day. 


%* In Concordia Parish, the Bee Brake 
field was extended about a mile by the 
David Crow Trustee No. 1 Quinn. 
This Wilcox producer was finaled on 
the pump for a potential of 113 of 
36.6 deg oil per day. Casing perfo- 
rations were made at 6721-24. 


* In the southern part of the state, in 
Cameron Parish, the Fifteen Oil Com- 
pany is completing its offset to the dis- 
covery well in the Grand Cheneir field. 
Drilled to a total depth of 12,020 ft, 
the new well is flowing through perfo- 
rations 11,210-20. On drillstem test 
5/16 bottom and % top chokes, the 
yield was of the order of one million 
ft of gas and 15 to 20 bbl of high 
gravity condensate per day. 
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As long as you're searching for new oil, why not take bit) in combination with the finest On-Location Core 
a good look? Use the industry’s most intelligent Analysis available . . . Copies of Core Lab’s new 12- 
approach toward establishing a comprehensive record page multi-colored Well Logging Folder (containing 
of each foot drilled and cored during ap exploratory complete details and typical regional examples of 
test. . . Use Core Lab’s double-edged derrick-side Graphologs and corresponding Coregraphs) are 
service of Well Logging (continuous analysis of drill immediately available. Please make request on your 


cuttings virtually:concurrent with progress of the drill company letterhead and direct to address below. 


CORE LABORATORIES, INC. 


801 CORE STREET. DALLAS. TEXAS 


Patt as, HOUSTON, CORPUS CHRISTI, MIDLAND. ABILENE, SAN ANTONIO, TYLER, TULSA, FT. WORTH, WICHITA FALLS, OKLAHOMA CITY, ARQMORE 
= ARKANSAS CITY, GREAT BEND, NEW ORLEANS, SHREVEPORT, HATTIESBURG, JACKSON, LAFAYETTE, DENVER. BAKERSFIELD, WORLAND 
ERLING, BILLINGS, CASPER, EL DORADO, LUBBOCK, FARMINGTON, LOVINGTON: CALGARY, EDMONTON, REGINA, CANADA; VENEZUELA, S. A 
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Exploration 


ARIZONA 

* Completion of Shell Oil Company’s 
Arizona wildcat, No. 2 East Boundary 
Butte in Apache County, Arizona, 
more firmly establishes Arizona as the 
nation’s thirtieth producing state. The 
well flowed gas at a daily rate of 2,- 
200,000 cu ft through a %-inch choke 
from a plugged back depth of 4,884 
feet. During a 13-hour test, it pro- 
duced fluid at the rate of 32 BD, of 
which 11 barrels was oil, producing 
from the Pennsylvanian. The wildcat 
is located about 312 miles west of the 
gas well completed last June at Bound- 
ary Butte No. 1, and about 8 miles 
southeast of Utah’s Boundary Butte 
field. 





UTAH 

* Shell Oil Company has announced 
that the company’s Desert Creek No. 2 
well, located approximately 15 miles 
southeast of Bluff, Utah, flowed 1128 
bbl of oil per day, 2.8 per cent cut, on 
the basis of an 18-hr production test. 
The gravity of the oil is 40 degree. 
Production was established from the 
interval 5244 to 5320 ft following per- 
forating and acidizing. The well is 
company’s second attempt in the area. 
The first well, Desert Creek No. 1, lo- 
cated about %4 of a mile to the south- 
west, was abandoned as a dry hole. 


MEXICO 

% Discovery of a new oil field in 
Mexico is announced by Adolfo Ruis 
Cortines, president of Mexico. Pemex, 
the government oil agency, drilled the 
discovery well near Teculutla on the 
Gulf Coast. The well came in flowing 
3000 bbl of oil daily through a 2-in. 
choke. The oil was described as 30 
gravity with a paraffin base, the lightest 
ever found in Mexico. 


SAUDI ARABIA 

% Discovery of a productive horizon 
hitherto unknown in the Middle East 
was announced by American Inde- 
pendent Oil Company. Oil was found 
in porous limestone at a depth of 6760 
ft in an exploratory well being drilled 
for the joint account of American In- 
dependent and Pacific Western Oil 
Corporation in the Kuwait-Saudi Ara- 
bia Neutral Zone. 

On a drillstem test the well flowed 
25.6 gravity oil at an indicated rate 
of 2400 bbl daily. The company plans 
to core and drill ahead, after which 
further tests will be made. The dis- 
covery well is located on the so-called 
Wafra Structure in the west-central 
part of the Neutral Zone where Amin- 
oil and Pacific Western at present have 
15 wells producing oil from the shal- 
lower Burgan horizon at a depth of 
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ELIMINATES BACK-UP TONGS: 
Insert type Slips secure tubing 
against rotation and do away 
with back-up tongs or wrenches. | 


Two more 
reasons for 


ownin g an 


ADVANCE 
TUBING 
SPIDER 


Bulletin TS-54 tells the whole story. 
We invite you to send for your copy. 


Aduance Oil Toot Ca. 


2853 Cherry Ave., Long Beach 6, Calif., Ph. 485-64 


Mid-Continent Rep.: 
Export Rep.: 
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type slips for extra long strings | | 


| 

| 

| 

| 

| 

| 

FULL CIRCLE SLIPS: Conventional 
| 

and parallel strings fully protect | 

| 


the tubing against crushing. 


To obtain more information on products advertised see page E-37 


=e, 


about 3500 ft. The new strike, at a 
depth of 6760 ft, opens up a produc. 
tive limestone section that has not Pre- 
viously been known in the Persian 
Gulf area. The company plans to carry 
the well on down to the Arab zones, 
which are productive farther to the 
south in Saudi Arabia. 


KANSAS 

* Barber County, in the southern part 
of the state, has a Viola discovery jp 
the Aurora Gasoline et al No, | 
Gudeman. On a drillstem test the sec. 
tion 5158-70, porous Viola Lime, rr. 
covery was 780 ft of oil, 600 ft of 
which was clean. The well is located 
only 112 miles north of the Oklahoma 
line. 


* Rine Drilling has a producer in the 
central part of the state in the Central 
Uplift area. The well, southeast of the 
Dunes field in Pawnee County, pumped 
50 bbl per day on completion. 


* Cities Service’s Voran No. 1, lo- 
cated in Kingman County, is to be 
drilled on a 3650-acre block 10 miles 
south of the city of Kingman. Nearest 
production is the Basil field 2 miles to 
the northwest. The well is projected to 
a total depth of 4650 ft and will test 
the Lansing-Kansas City, Mississippi, 
Viola, Simpson, Arbuckle limestones, 
sandstones and dolomites. 











Air-powered 
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SPIDER 


(A Cavins Co. Product) 











GEOLOGRAPH 


You have COMMAND of the situation all the way 
down to the goal when you take advantage of the 
timely information supplied by your Geolograph. 
That’s why 
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you'll always save when you log as 
you drill with Geolograph. 
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Farmington, New Mex. * Liberal, Kan. * Oklahoma City, Okla. * Bakersfield, Cal. 


Abilene, Houston, Odessa, Lubbock and Wichita Falls, Tex. * Shreveport, and 


Baton Rouge, La. * Casper, Wyo. * Glendive, Mont. * Sterling, Colo. 


Hillman-Kelley 
Roland E. Smith 


Edmonton, Alberta, 
— 
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Exploration 





CALIFORNIA 
* Bandini Petroleum Corporation and 
Moriqui Exploration Company have 


announced plans to drill a joint venture | 


wiidcat 7 miles north of Shell Oil Com- 
pany’s discovery well in Railroad Val- 
ley, Nye County, Nevada. The well is 
projected to a depth of 7000 ft and 
will be known as Harris-Government 
No. 1, located on Sec. 25, TION- 


RS7E. ; 

% Seaboard Oil Company is preparing 
to spud a wildcat 2 miles east of Kettle- 
man City on the edge of Tulare Lake. 
The well, Gibson No. 22G-22 will be 
located in the southeast quarter of Sec. 
22,22-19, and will prospect for gas 
production between 40UU to 5000 ft. 
* Humble Oil and Refining Company 
has moved in to drill a new gas test 
about 4 miles northeast of production 
in the Beehive Bend field. Site of the 
new test falls on the Parrott Invest- 
ment Company lease in Butte County. 
Designated as Parrott Investment 
Company lease No. 1, the wildcat is 
on Sec. 4, LON-1W. 

*% Exeter Oil Company has reported 
completion of a new deep zone dis- 
covery in the Midway-Sunset field. 
Initial production was at the rate of 
1680 bbl daily, of clean 30 gravity oil, 
flowing through a 14/64 inch bean. 
The well is Murphy Fee No. 11, lo- 
cated on Sec. 28-32-24. 

* Los Nietos Company will drill a 
deep test two miles south of Guijarral 
Hills field in Fresno County. The wild- 
cat is expected to go below 10,000 ft 
with the principle objectives of the 
deep test being the Allison and Leda 
sands, 

* CKM Oil Company has staked lo- 
cation for a wildcat in the Rosedale 
area Of Kern County. The test, KCL 
No. 1 is on a 570-acre lease from 
Kern County Land Company, with the 
well site located 1 mile east of the 
Santa Fe Railroad Rosedale station. 
If successful, the wildcat could estab- 
lish a new field between Rosedale pro- 
duction and Standard Oil Company’s 
Lerdo field. 


* Richfield Oil Corporation has 
staked a location for a new Eocene test 
1% mile northeast of Eocene produc- 
tion in the Wheeler Ridge field. Lo- 
cated on a 4168-acre lease from Kern 
County Land Company, it will be the 
first deep test drilled northeast of the 
field since Richfield’s original Eocene 
discovery in 1952. 

* Intex Oil Company is preparing to 
drill a wildcat on a 1600-acre lease be- 
tween Antelope Hills and South Bel- 
ridge. The site, Voight-Custodian No. 
l-1 is located 114 miles east of the 
Antelope Hills field. 



















































































good reputation for dependability is be 
manufacturing and workmanship is an in 
Otis equipment. Otis. prides itself. on h ing. 
finest and most efficient manufacturing plants 
industry. That's why Otis tools continually 
tional performance. _ Cee ee 












Balanced Combination for Best Service: jan facturing * Experience 
* _ Expert Engineering * Field Supervision ** Research and Development 
* Production Control * Inventory Control * Coverage * Testing and Inspection 
OTIS PRESSURE CONTROL, INC. 
Branches Throughout the Oil Country ~~ 












WHAT’S DOING IN DRILLING 





TEXAS 

*% The Howeth and Mason-Texas 
Eastern Production Corporation No. 1 
Irma Mills, confirmation test to Drill- 
ing and Exploration’s Melon area dis- 
covery, Frio County, has been com- 
pleted for an Austin chalk oil well. Pipe 
was set on top of the chalk at a depth of 
5465 ft and then the well was drilled 
to a total depth of 5807 ft, cutting an 
estimated 100 ft of fractured chalk. 
Weil was treated with 5000 gal of acid 
and on test swabbed 62 bbl of pipe 
line oil with no water in 6 hours. 


*% Cities Service has a % mile exten- 
sion to the South Cowden-Ellenburger 
pool of Ector County in the comple- 
tion of the joint-interest Foster “F” 
No. 1 for a potential of 1631 bbl of oil 
daily. The well, approximately 10 miles 
southwest of Odessa, is the third pro- 
ducer in the field and is the largest 
oiler completed to date. 

The Railroad Commission potential 
was based on a 7-hour flowing test 
from open hole opposite the Ellen- 
burger from 12,858 to 12,960 ft. A 
total of 476 bbl of oil went into the 
tanks during the test. Flow was through 
a %-in. choke, the flowing tubing 
pressure was 350 lb and the gas-oil 
ratio was 1270-1. Two rigs are running 
on the drilling units, with the TXL 
“N” No. 1 approaching the Ellen- 
burger and running high. The other 
well has been located % mile southeast 
of Foster “F” No. 1. 


* Another well in the Dora Roberts 
Ranch area of Midland County, was 
reported in the completion of the For- 
est et al Dora Roberts C-1 No. 1 for 
a potential of 3571 bbl of oil daily. On 
test of 234 ft of Ellenburger pay from 
13,082 to 13,316 ft, the well flowed 
893 bbl of oil in 6 hours through a 
l-inch choke with surface pressure of 
700 Ib. The gas-oil ratio was 1158-1. 


*% The South Crews field of Runnells 
County has a fourth pay with the com- 
pletion of the Humphrey No. 4 Clay- 
ton. Well was finaled in the King sand 
for a potential of 107 bbl, 43.7 deg 
crude, with a gas oil ratio of 260 to 1. 
Test was made through a quarter-inch 
choke with flow from open hole 2166 
to 2171 ft. 


* Bankline Oil Company et al com- 
pleted another discovery in the Tippett, 
East area of Northwest Crockett 
County at their No. 1-H-41 Renee 
Mayberry Forristal. 

Well was finished for a calculated 
24-hour potential of 345 bbl of 38.5 
gravity oil from pay in the upper Wolf- 
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camp at 5950-80 ft. The completion 
was natural. Flow was through a 
14/64 inch choke. Tubing pressure 
was 1275 lb and casing pressure was 
2300 Ib. Total depth is 6246 ft with 
7-in. casing cemented at 6242 ft. 


MISSISSIPPI 
* The relatively new Bolton Paluxy 


“Field in Hinds County west of Jackson 


has precipitated a minor boom with 
some 7 rigs running. The Stanford et 
al No. 1 Mashburn, west offset to the 
discovery has been completed as a 254 
bbl per day oiler, 38 deg crude, low 
gas-oil ratio. Well was tested through 
a ¥% choke flowing from perforations 
9909-19 ft. At least 2 of the other 
wells have passed the pay zone of the 
discovery with no indication of com- 
mercial production but have indicated 
possibilities in the lower Glen Rose sec- 
tion. The field as developed represents 
the only Paluxy production in the state 
and thus seems to offer additional 
promise for the area. 


AUSTRALIA 

*% Western Australian Petroleum Pty., 
Ltd., will drill Rough Range No. 4 
about 1700 ft due south of its Rough 
Range No. 1. Rig that drilled Rough 
Range No. 3, some 1000 ft northeast 
of the discovery well, will be moved to 
the new site when testing of the unpro- 
ductive well is completed. Company 
meanwhile is preparing to drill its first 
test at Grant Ridge in the West Kim- 
berly district. 


MONTANA 

* In the Northwest Sumatra field of 
Rosebud County, the Kincheleo No. 
5-A has been completed as a pumper 
from a total depth of 4717 ft. With 
5% inch casing set at 4656 feet and 
perforated 4583-4615, well pumped at 
an intial rate of 472 bbl per day. 








Rotary Rigs Operating in Oil Fields of United : States and Canada? 


Pacific Coast 

Oklahoma 

Kansas 

Rocky Mountains 

Canada 

Ark-La-Tex 

West Texas and New Mexico 
Gulf Coast 

Illinois 

North Texas 


Total 


NEW MEXICO 

* Continental No. 2 Bell Lake Uni 
has been completed as a gas distillate 
discovery in Lea County. Teste, 
through a 11/64-in. choke, the Well 
flowed 140 bbi of 55.8 deg distillate 
and over 11 million cu ft of gas per 
day. Perforations are in the Wolfcamp 
from 12,635-65. This well suggests a 
least a one mile- northward extension 
to the discovery. 

*® Sinclair Oil and Gas Company has 
completed its No. 7 Lee Whitmore 
tract B, Lea County. The well flowed 
for a calculated potential of 512 bb 
per day. 

Production was from perforations 
at 12,544 to 12,648 ft. Gas-oil ratio 
was 481 to one, and gravity was 448 
deg. Total depth was 12,654 ft. with 
7-in. casing at 12,653 ft. 


OKLAHOMA 

% Completion of another East Noble 
Pool development well, the pool’s third 
and largest is announced. The Honey- 
mon Drilling et al No. 1 Uri was tested 
for 2 hours and yielded 175 bbl of 37 
deg crude. Completion is in the Tulip 
Creek from 7912 to 7918 (perforated) 
and test was made through a 52/64-in, 
choke with flowing tubing pressure of 
100 Ib. “ 


* In Lincoln County, Globe Oil has 
a good well from the Skinner Sand. 
The No. 1 Moore in the Mount Vernon 
field tested 30 bbl of oil an hour from 
perforations at 4349-53 through a 
14/64-in. choke. Well was drilled toa 
total depth of 4403 with 5% inch sus 
pended two feet off bottom. 

* Stanolind Oil and Gas has reported 
the completion of its No. 2 Crawford 
in Garvin County from a plugged back 
total depth of 9800 ft. Well was per 
forated in the Hart zone and flowed 
352 bbl per day through a 28/64 choke 
with a tubing pressure of 100 Ib. 
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Nov. 1 Nov. & Nov. 15 


132 131 136 142 
283 289 296 316 
154 156 159 175 
251 241 255 251 
163 171 191 195 
175 177 185 186 
449 443 453 497 
530 520 528 548 
131 134 137 148 
288 280 282 301 
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*As reported to the American Association of Oilwell Drilling Contractors by Hughes Tool Compaty 
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~ Per Here is a pumping unit that will make your 
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sts af stripper wells pay, because of the law. cost of 

ension the initial installation plus the efficiency of the WILSON SUPPLY CO. 
‘bottom-hole pump. ‘ ; 

ay has The installation shown here is in a “high % 

— water” area and illustrates its simplicity even in LOUISIANA, ARKANSAS, 

a an abnormal application. NEW MEXICO 

Notice the inexpensive sub-structure. In and TEXAS 
ations normal installations, no sub-structure is required. 
| Tatio More than 900 of these units are now in the 


S 44. field. 
. with 


Exclusive Distributors 


ng Upper Panhandle) 


NINE DIFFERENT SIZES—A SIZE AND A 
PRICE TO FIT YOUR SPECIFIC APPLICATION. 
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insure with Hydro-Test 


It is doubly important that you pre- 
vent tubing failures with Hydro-Test 
when running a parallel string. Hydro- 
Test checks your tubing, threads, 
couplings and the body of the pipe 
under hydrostatic pressure, in made- 
up position, while tubing is being run 
in the well. Both the 2% inch and 1% 
inch tubing is tested alternately as the 
stands are made up. 


Compare this simple, positive, inex- 
pensive and speedy method of check- 
ing tubing at the well with any other 
...0r against the time and cost of 
pulling a parallel string. 


Only Hydro-Test gives you positive 
proof that the entire string is leak- 
proof, stand by stand, as it is run in 
the well. Whether you are running 
single, parallel, or triple strings — 
call for Hydro-Test and be sure. 


SERVICE DEPOTS 


LONG BEACH 
Hydro-Test, Inc. Phone 404-466 
BAKERSFIELD 
Hydro-Test, Inc. Phone: 5-3504 
SANTA MARIA 
G & O Production Service. Phone: 5-4163 
VENTURA 
G & O Production Service. Phone: MI 8-2213 
OKLAHOMA CITY 
E. L. Harrigan, Phones: FO 5-4406, JA 5-1850 
HOUSTON 
Hydra-Test, Inc. Phones: OL 1811, MI 9-2206 
Units available from Kilgore & Alice, Tex. & 
Lafayette, La. 
ODESSA 
Hydro-Test of West Texas: Phone: 6-4182 
Branches: Hobbs, New Mexico: Phone: 35718 
Levelland, Texas: Phone: 1356 
WICHITA FALLS, TEXAS 
The Portable Pipe Service Co. Phone: 3-2697 
GREAT BEND, KANSAS 
McAdams Pipe & Supply Co. Phone: 4342 


1905 EAST 27th STREET, LONG BEACH 6, CALIF. 


PHONE: 404-466 
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Drilling 


CANADA 

% Union Oil Company and Hudson’s 
Bay Oil and Gas Company have com- 
pleted another high-volume oil pro- 
ducer in the South Sturgeon Lake area 
in Northwestern Alberta, Canada. The 
new well, Liberal 5-33, located 41 
miles west of Liberal 15-31, which 
came in recently flowing at a rate of 
4500 barrels per day, was placed on 
production over last weekend and on 
a 6-hour test flowed at a rate of 1200 
wbl of clean oil per day. Production is 
from the Devonian Reef, from a per- 
forated interval 8604 to 8618 ft. Op- 
erators are preparing to start two addi- 
tional wells in the same block. 


WYOMING 

*® Sinclair Oil has dually completed 
it’s Happy Springs Unit No. 30 in Fre- 
mont County from the Lakota and the 
Phosphoria. Well swabbed at a 375 
bbl per day rate from the shallower 
zone, 39.3 deg oil, and a 233 bbl per 
day rate, 32.3 deg crude, from the low- 
er. Completion was through perfora- 
tions with gas-oil ratio nominal. 

* In Natrona County, Forrest Oil has 
an apparent confirmation test in its 
No. 2 State 22-2 Unit. Offsetting about 
Y2 mile the thousand-barrel discovery 
well, the No. 2 tested the interval 6663- 








6708 with flow through a %-in. choke 















The most flexible, least expensive 


of 50 to 100 bbl per hour rate from a rr 


Cretaceous zone. 

* Continental Oil, in its shalloy 
Circle Ridge field, Freemont County, 
has completed the No. 37 Shoeshone 
66 at a total depth of 729 ft. The wel 
pumped initially 389 bbl of 22.5 deg 
wrude and 43 bbl of water from per: 
forations in the Embar zone. 


CALIFORNIA 

* Universal Consolidated Oil Com. 
pany, at last report, was making , 
formation test in the third well op 
20th Century-Fox studio property. The 
two previous wells have been shut-in 
since completion, awaiting the install. 
tion of handling facilities. 

* Basin Oil Company completed 
Standard Brick No. 2 on its North 
Inglewood lease. Drilled to a total 
depth of 8590, the well came in pro 
ducing at a rate of 160 bbl per day of 
28.3 gravity oil from the Zins Zone. 
The company has only one other well 
producing from this zone and plans 
to skid the rig to drill an immediate 
follow-up. 

* Ohio Oil Company is preparing to 
drill F. E. Smith-Government No, 3 


on Sec. 23, 30-21 in the Belgian Ante 
cline field. The well will be an easterly: 
offset to the discovery well completed: 
several weeks ago for a reported 475° 


bbl per day of 32.5 gravity oil. 
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KOBE INC. HUNTINGTON PARK, CALIFORNIA 
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famous Web Wilson “Dash Pot” Action 
Full 7” Spring Travel 

Fewer Parts, Less Maintenance 

Shorter Length, Streamlined Design 


Direct Connection to Popular Blocks 


The new HYDRA HOOK combines outstanding features of 
previous Web Wilson Hooks with many modern improve- 
nents, such as: Elimination of a Top Bearing; a Completely 
packed-Off Body to prevent oil leakage and keep the “dash 
pot” action at peak performance. 

| The 150-Ton HYDRA HOOK (illustrated at right) is a full 
}inches shorter and 1,200 pounds heavier than its prede- 
essor. A dream in streamlining, its additional weight and 


perfect balance make even the lightest traveling blocks fall 
ast and true. 


AVAILABLE NOW: the 100-Ton, 150-Ton and 250-Ton Sizes. 
READY SOON: the 350-Ton HYDRA HOOK. 


for additional information write... 


; ie 
Ps | PF 


LOS ANGELES, CALIFORNIA * DALLAS, TEXAS * NEW YORK, N.Y. 
Mail address: Box 96, Los Angeles 2, Californio 








RUNNING TOUR with MEN in the INDUSTRY 





> W. M. Paggi has been promoted to re- 
gional superintendent, operat‘ng depart- 
ment, at Houston, Texas, for Sun Oil 
Company. Paggi formerly was assistant 
superintendent at Houston. He succeeded 
J. O. McPherson, veteran Sun man who 
retired recently after more than 45 years 
of company service. Paggi, who has been 
with Sun 21 years, will supervise drilling 
and producing operations in all operating 
department areas west of the Trinity River 
in Sun’s Gulf Coast division. 


> R. D. Sloan, Denver, Colorado, has 
been named division manager of The Car- 
ter Oil Company’s western division, ef- 
fective January 1. He will replace George 
E. Wagoner who has been appointed ex- 
ploration advisor of International Petro- 
leum Company Ltd. at Coral Gables, Flor- 
ida. Sloan started work for The Carter 
Oil Company as geologist in Tulsa in 1934, 
and he served as district geologist, division 
geologist, and division exploration mana- 
ger before becoming western division ex- 
ploration manager in 1948. Wagoner was 
graduated from the Colorado School of 
Mines, Golden, with a BS in geological 
engineering. He began his oil industry 
career in 1930 with Humble Oil and Re- 
fining Company’s Geological department, 
then joined Carter as seismograph com- 
putor. Wagoner was made Carter’s south- 
ern division exploration manager at 
Shreveport, Louisiana, in 1946 and be- 
came manager of the company’s western 
division at Denver in 1953. 


> Secretary of the Interior Douglas Mc- 
Kay has named J. V. Dunbar of Dunbar 
Drilling Company, Denver, Colorado, 
newly elected president of the American 
Association of Oilwell Drilling Contrac- 
tors, to the National Petroleum Council. 
Dunbar succeeds K. L. Kellogg of K. L. 
Kellogg and Sons, Compton, California, 
both as a member of the council and as 
president of the American Association of 
Oilwell Drilling Contractors. 


> Victor V. Horner, Denver, Colorado, 
has been named a research engineer in the 
drilling methods section of The Carter Oil 
Company research laboratory. Horner. 
who was graduated from the University of 
Tulsa with a BS in petroleum engineering 
in 1935, joined Carter as a member of an 
inventory crew and was later district pe- 
troleum engineer. For the past nine years 
he has served as division engineer and 
secretary-treasurer for two major petro- 
leum firms. 





V. V. Horner 
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G. E. Wagoner 















































H. N. Mallon, third from left, pesident of Dresser Industries, Inc., 










congratulates 


Willard M. Johnson, president of the Magnet Cove Barium Corporation, on the success 
of Magcobar’s formal opening of its Houston headquarters. Others in the picture are 
(left to right) R. E. Reimer, vice president and treasurer, Dresser; J. B. O’Connor, execv- 
tive vice president, Dresser; Mallon; Johnson; and Orien Van Dyke, vice president, 


Magcobar. 


> E. L. Anders, Jr., consulting petroleum 
engineer, has announced the opening of 
offices at 231 Windsor Hotel, Abilene, 
Texas. 





J. W. Glass, Jr. 


> Julian W. Glass, Jr., was named presi- 
dent of the Panhandle Producing Com- 
pany, which has headquarters in San An- 
tonio, Texas. 

Glass has served as vice president and 
director for the corporation since the death 
in 1952 of his father, the first president and 
organizer. Other officers and directors are 
F. Wallace Hall, vice president, Amarillo; 
Irene Stimson Cox, secretary-treasurer. 
San Antonio; Eva Payne Glass, Nowata; 
and A. A. Eason, San Antonio. 


R. D. Sloan 
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> A reorganization of Shell Oil Company's 
mechanical engineering department for 
exploration and production into separate 
gas, technological, and mechanical eng- 
neering departments has resulted in sey- 
eral appointments. W. B. Golush, formerly 
head office gas representative, will be 
manager of the gas department; J. T. Jor- 
dan, formerly chief technologist in New 
York, will be manager of the technological 
department, and J. D. Goodrich, formerly 
production manager of the North Texas 
division of the Tulsa area, will be mana- 
ger of the mechanical engineering de- 
partment. 


> Bates and Cornell, composed of Fred 
W. Bates, Jay B. Wharton, Jr., Robert R. 
Copeland, and Mark W. Mitchell, petro- 
leum geologists; and Drew Cornell and 
Paul Montgomery, petroleum engineers, 
will terminate their partnership as of 
January 1, 1955. The former partners have 
announced they will operate as individuals, 
and all of their previous functions as con- 
sultants, and as an independent operator, 
will continue. The same technical and 
field staff will be maintained. A company 
will be formed for the purpose of oper- 
ating properties for themselves and others. 


» ‘New chapter officers have been elected 
by the American Association df Oilwell 
Drilling Contractors. Chairman of Ark 
La-Tex is R. W. Waddell; Corpus Christi, 
C. F. McCauley; California, S. 1. Wil 
liams; Denver, R. L. Nicholas; Casper, 
Ray A. Sing; Fort Worth and Dallas, J. 
Mark Gardner; Houston, H. J. Chavanne; 
San Antonio, Gordon W. Johnson; Kan- 
sas, Collis P. Chandler, Jr.; South Louisi- 
ana, W. A. Grapes; North Texas, Frank 
M. Denman, Jr.; Tri-State, George H 
Pappas; Permian Basin, E. G. Durrett; and 
Tulsa, J. L. Stauss. 


> R. W. Andrus, Jr., L. A. Beecher, Jt. 
and H. J. Wetegrove have announced the 
opening of offices as petroleum and nat- 
ural gas consultants. Headquarters are i 
the Wilson Building, Corpus Christ, 
Texas. Andrus, Beecherl and Wetegrove, 
registered professional engineers, W! 
specialize in south Texas and Gulf Coast 
areas. 
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Running Tour 
RECIPIENTS OF 1954 








D. V. CARTER 
Magnolia Petroleum 


Company 


> Dr. Rein de Wit has transferred from 
the position of chief geologist, Canada to 
staff geologist, northwest division of So- 
hio Petroleum Company. De Wit a native 
of Batavia, Java, joined Sohio in March, 
1952. 

H. D. Fox will replace de Wit. Fox, a 
graduate of Union College and the Uni- 
versity of Wyoming, joined Sohio in Au- 
gust, 1953. 

Vernon. E. Holmes has transferred to 
the northwest division, replacing Walter 
L. McCloy, Jr., deceased, as superinten- 
dent, production operations. Holmes 
joined Sohio in December, 1943, and has 
held positions of petroleum geologist, dis- 
trict superintendent, manager of industrial 
relations, assistant division superintendent, 
and since March, 1953, division superin- 
tendent of Gulf Coast division. 


API CERTIFICATE OF A 


J. C. JOHNSTON 
Continental Oil 
Company 


LOG ROOE 





P. A. MILLS 
Moody Engineering 
Company 


> H. E. Menger has been named division 
geologist for Monterey Oil Company. 
Coleman C. Case has been appointed di- 
vision landman and assistant secretary 
in the Mid-Continent area. 


> Melvin G. Oxsen has joined the staff of 
Lion Oil Company’s production and ex- 
ploration district office in Denver, Colo- 
rado, as a geologist trainee. 

Robert C. McCain has joined Lion Oil 
Company as geologist in the Casper, Wyo- 
ming district office. McCain is a graduate 
of Colorado School of Mines. 


> Robert W. Verkins has been transferred 
from Tulsa, Oklahoma to Billings, Mon- 
tana where he wil be chief scout of The 
Carter Oil Company’s northern division. 
M. M. Mulholland, district geologist at 










IN MEDIUM 
DEPTH WELLS 


ERCULES “TYPE J 


PPRECIATION IN THE DIVISION OF PRODUCTion 


C. E. REISTLE, JR. 
Humble Oil & Refining 
Company 












C. V. MILLIKAN 
Amerada Petroleum 
Corporation 


Grand Rapids, Michigan has been pro. 
moted to staff assistant at Mattoon. 
Illinois. 


> Roger C. Hamil, Jr., has been appointed 
vice president in charge of the oil and 
gas department of the Victoria Bank and 
Trust Company. Hamil was district petro- 
leum engineer for Humble Oil and Refin. 
ing Company in Brookhaven, Mississippi, 


» J. G. Jackson, petroleum engineer jn 
Humble Oil and Refining Company's 
Southwest Texas division office has been 
promoted to senior petroleum engineer. 
C. J. Wooley has been transferred to the 
petroleum engineering division, Houston, 
Texas office, as supervising petroleum en- 
gineer. D. M. Stewart replaced Wooley. 
Stewart was in the Houston office. 









Designed for medium depth wells. 
feet of 2” or 2%” Tubing or a proportionate amount of 
3”. Available in casing sizes from 5'2” 
suspend 2” or 242” tubing only) to 7’ OD which will 
suspend 2”, 22” or 3” tubing. Pressure cast steel body 
hydrostatically tested to over 4000 psi. 2” 
furnished. 
14%”. 





OD (which will 


LP outlets 
(3” optional). Approximate over-all height, 


Will suspend 5000 IN DEEP WELLS 











Both heads feature the positive aligning hinged slips 
(which allow the electric cable to pass through the sltps 
close to the tubing) and the overhead packing arrange- 
ment which packs off the tubing and electric cable 
simultaneously. The packing arrangement in both heads 
is tested to 2000 psi. 





“TYPE J-5-R’’ TUBING HEAD 

















Built to support the weight of 10,000 feet of 2”, 212” 
or 3” Tubing, 5,000 feet of 4”, or 4,500 feet of 5%” 
Casing. Available in casing sizes from 658” to 954’" OD. 
3” side outlets furnished. Pressure cast steel body tested 
to 4000 psi. Approximate over-all height, 23”. 






ar SOLD AT 
SATIN. ALL SUPPLY 
CBM STORES 











HERCULES TOOL COMPANY 


Manufacturers of Oil Field Equipment 


GENERAL OFFICES AND PLANT e TULSA, OKLAHOMA 
Export Representative Oil Field Equipment Co., Inc. ¢ 30 Church Street, New York, N. Y. 


" SINCE 1924 
“TYPE RC’ TUBING HEAD 
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Monel gives Esso 








THE Petroleum © 


ENGINEER 


a high level of 
performance 


in fractionating 
tower tops 


About two years ago, the two distillation units in Esso’s 
Fawley refinery went on stream. Designed by Standard 
Oil Development Company and constructed by Foster 
Wheeler, Ltd., it is the largest refinery ever built at one 
time anywhere. 

One unit is a single-stage atmospheric tower. The 
other is a two-stage atmospheric and vacuum unit. Both 
use Monel® in the top sections... Monel trays, Monel 
bubble caps, Monel pipe, Monel-Clad linings. 

When examined after the first year, the Monel in the 
single-stage unit was still in “as new” condition. Today, 
both atmospheric towers are breaking down corrosive 
crudes originating in Arabia, Iraq, and other sections 


of the Middle East. 


Reasons for choosing Monel 


For one thing, Monel costs less per pound than other 
alloys able to withstand the corrosion. Furthermore, it 
requires no heat treatment since its corrosion resistance 
is not impaired by welding. Then, too, Monel is easy to 
form .. . lends itself well to lining. 

But the most important reason for choosing Monel is 
the way it stands up to the various corrosives found in 
bper sections of fractionators. 
















Fitting Monel internals in Monel-Clad top of frac- 


tionating tower. Top sections of fractionating towers 
are protected from corrosion by Monel cladding. In this 
area, distributor pipes, trays, bubble caps and fittings are 


solid Monel. 


In this area, reflux pushes vapor temperatures down 
to about 250°F. Walls and trays cool vapors further. As 
they go below the dew point, aqueous hydrochloric and 
sulfuric acids form in the condensate. Corrosive salt 
compounds may be present also. 

The record of Monel in resisting all these forms of 
corrosion when temperatures are under 500°F., is out- 
standing ... not only in atmospheric towers, but in over- 
head condensers, too. 

‘If your next inspection of either type of equipment 
shows corrosion, why not investigate the use of Monel? 
A letter addressed to Inco’s Corrosion Engineering Sec- 
tion will bring full information regarding the application 
of Monel in this corrosive service. No cost or obligation, 


of course. 


The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street New York 5, N. Y. 


on 
INCO. Nickel Alloys 


TRADE MARK 


M 0 n el ...for minimum maintenance 













Effective anti-corrosion and 
anti-fouling properties of 
Nalco Corrosion Inhibitors 
have been demonstrated in 
crude and cat-cracker 
fractionating towers, heat 
exchangers, vis-breakers, 
debutanizers, dehexanizers, 
gas absorption units and 
other related processes. | 
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DIGEST of NEWS and COMMENT 


x *k * 








Pa 


The Automoftive-Oil 
Industry ‘Siamese Twins’ 


Early in November the Fuels and 
Lubricants Activity (Division) of the 
Society of Automotive Engineers held 
its 11th annual meeting in Tulsa, Ok- 
lahoma, to talk over all or most of the 
always-expanding problems common to 
the two industries. Now, this SAE 
bunch are about the toughest, hardest- 
headed, most practical gang of engi- 
neers in the whole engineer category; 
they don’t give a paper and then shut 
off talk before anyone can disagree; 
they do not consider harmony within 
the ranks as desirable so long as differ- 
ences of opinion exist — which length 
of time will be — from now on. 

This meeting, more than any we 
have attended in a mere 27 years, illus- 
trated and proved the inseparability of 
the two industries so far as fuels and 
lubricants, and the problems multi- 
tudinous that attend their manufacture 
and use, are concerned. "Way back, we 
remember certain refiners who directed 
the operations of their plant in terms 
of the demands of the customer; they 
found out what the customer wanted, 
then set their controls to produce those 
products as nearly as possible. Nowa- 
days that is typical procedure with most 
refiners; only a few of the smaller ones 
have failed to assume that motivating 
principle in refinery operation. Gone 
are the days when the refinery mana- 
ger made what he wanted to make, and 
it was up to the sales department, the 
“peddlers,” to sell the products if, and 
how, they could. 

Yet we still must remember, and be 
governed by these principles — that 
the needs of automotive equipment are 
the MUSTS that shall control refinery 
operations; and in turn the limitations 
of rapidly advancing technology of pe- 
troleum refining must be controls and 
spurs alike to the designers of automo- 
live equipment, in their demands on 
the properties of these same fuels and 
lubricants. Neither product can operate 
for a second without the other — Yet 
much too often in the past we have for- 
gotten just that simple, axiomatic fact. 


x * * 


Socony’s Refinery Sold 


A landmark passed in the Pennsyl- 
vania-New York-West Virginia oil in- 
dustry, cradle of the world industry, in. 
the sale of the old and justly famous 
Olean, New York, refinery of Socony- 
Vacuum. Built by the then “independ- 
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ent” Vacuum Oil Company ’way back 
when’, (in the 1870's) this plant has 
been one of the foremost leaders in the 
development of technology of the 
Penn-grade oil business. Now, comes 
decline in the supply of the desired 
grade of local crude. Socony an- 
nounced last May that the plant was up 
for sale. C. J. Simpson Drilling Com- 
pany of Dallas, Texas, bought property 
and will dismantle and either sell the 
equipment or ship it to Cuba where 
Simpson has oil interests. The plant 
staff to the number of 130 have ac- 
cepted company offers.of employment 
at its new refinery, Ferndale, Washing- 
ton, which will mean some 500 people 
will trek westward — but hardly a la 
1849’ers. 


xk * 


Thou Shalt—Thou Shalt Not 


The pitiful spectacle of official Wash- 
ington as it struggles to free itself from 
the Slough of Despondency of the 
1933-1953 era, is an amusing (?) trav- 
esty or an unamusing tragedy. To wit: 
General Services Administration owns 
a magnesium plant at Velasco, Texas, 
wants to sell it, the federal government 
being no longer in the magnesium pro- 
ducing business — until World War 
III. Desirable — to sell it to recover a 
fraction of the overburdened taxpay- 
ers’ money invested therein. “Long 
comes Dow Chemical, offers to buy it 
—at a mere $13.5 million, still a goodly 
portion of the tax money invested. 
Trust busters of the Department of 
Justice (their word) block the sale, on 
the grounds that a monopoly might be 
established. Meanwhile, the taxpayer 
still groans under the overload; no 
magnesium is being produced there to 
lighten the weight of our planes, Saber- 
jet 100, etc., yet the taxpayer might be 
gypped a few hundred thousands of 
39-cent dollars (insert your own quota- 
tion as of the day you read this, if you 
do) so the stove-pipe-hatted prohibitors 
refuse to allow the sale; also at the 
same time if. the sale does not go 
through, hundreds of thousands of 
those ??¢ dollars will be spent in “moth- 
balling” the plant that will produce 
nothing, as of late experience; will de- 
teriorate until it is worth nothing, in a 
few years. All the potential advantages 
are to be lost just to see that no trust 
operation violates the pure (?) spirit of 
the Law. 

Truly, for an intelligent person, the 
peregrination of the official mind are 
beyond comprehension! 






Wood Preservation 


Treat a piece of wood with a solu- 
tion of one chemical — then treat it 
with a solution of another chemical — 
Result—deposition of a reaction prod- 
uct of two chemicals that is modestly 
soluble in the wood, yet protects it for 
a great number of years from rot and 
decomposition by water, air, etc. 

This is the latest development to 
come out of the Forest Products 
Laboratory, Madison, Wisconsin. (See 
report, How to Treat Fence Posts by 
Double Diffusion). For example, R. H. 
Baechler stands posts in a barrel of 
copper sulfate solution. Then he stands 
them in another barrel of sodium 
chromate solution. The copper sulfate 
penetrates the wood fibers, leaves 
CuSO, therein. The sodium chromate 
comes along in the second step, reacts 
with the copper to form copper chrom- 
ate, which is strongly resistant to decay 
by water and the insects, bio-organ- 
isms, etc. therein. Copper chromate de- 
stroys wood-destroying fungi, insects. 
Cu-chromate is poorly soluble, rather 
permanent even in wood in contact 
with “leaching” water, such as refinery 
cooling towers. 

Redwood is used all but universally 
in refinery water cooling towers; decay- 
resistant, but susceptible eventually to 
the leaching action of the water that 
removes the protective materials that 
prevent decay, after which the redwood 
is open to attack —delignification is 
the term employed, it seems. Pine posts 
show four-to-five times the service life 
of non-treated posts. Refinery cooling 
towers have shown several times the 
life of untreated towers, in this fash- 
ion. Maybe this idea will work — looks 
much like it. How about trying it? 


x *k *& 


New ‘Ultrasonic’ Lubricants 


Southwest Research Institute scien- 
tists have made base stocks for jet en- 
gine lubricants that are expected to 
withstand the extreme heat of these en- 
gines, says “Charley” Raley, SRI 
chemist who has spent two years de- 
veloping these materials for the U. S. 
Air Force; products may be in com- 
mercial production soon, Raley says. 
The 400 F temperatures jet engines 
throw on lubricants is too high for 
petroleum hydrocarbons; a number of 
the products from this research can 
withstand 500 F temperatures, it is 
understood. The only data on their 
composition is — phosphoric acid de- 
rivatives, 
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Sun Oil Company Puts New B&W 


“CO” BOILER 


On Stream at Toledo 


Waste heat at Sun Oil Company’s Toledo, Ohio, refinery is being put-to work to 
generate some 50,000 pounds of steam per hour. Add this to the 140,000 lb per 
hour generated from conventional fuels, and the total output of this B&W 
‘carbn M@noxite Boiler is 190,000 Ib per hour; steam to run compressors and other 
“cat cracker” auxiliaries efficiently. 


When the catalytic cracking unit is on stream, the CO Boiler is fired with the 
exhaust gas from the catalyst regenerator in combination with fuel oil or refinery 
gas. The sensible heat and combustible carbon monoxide and any unburned hydro- 
carbons in the catalytic gases, exhausting from the regenerator of the cracking 
unit at a rate of 150,000 lb per hour, are used to produce 50,000 lb of steam per 
hr in the CO Boiler, instead of being expelled as waste gas. When the catalytic 
cracking unit is shut down, the CO Boiler, oil-fired, is available to operate as 
a conventional boiler, supplying steam whenever it’s required. 


Sun Oil has spent well over $1,000,000 in order to improve the surrounding atmos- 
phere as much as possible by eliminating smoke and recovering valuable heat 
otherwise lost. This fuel saving is expected to amortize the investment in approxi- 
mately four years. 


This major stride in “putting waste heat to work” is the result of close cooperation 
between Sun Oil Company, Gilbert Associates,'and The Babcock & Wilcox Com- 
pany. Confidence in this project has resulted in the ordering, by Sun Oil Company, 
of two additional boilers from B&W for burning waste catalytic gases. 


There are now three CO Boilers in operation—all Babcock & Wilcox. Let us dis- 
cuss with you the working advantages of the CO Boilers and give you additional 
details. The Babcock & Wilcox Company, Boiler Division, 161 East 42nd Street, 
New York 17, N. Y. 


To obtain more information on products advertised see page E37 |THE PETROLEUM ENGINEER, December, 1954 
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Pipe Line, spoke on corrosion. 





C. A. Schwartz, Caska Corporation, pre- Water treating was discussed by C. W. Brown of W. H. and L. D. Betz; Charles W, Bird, 
sided in morning; E. C. Greco, United Gas 


Bird-Archer; M. C. Forbes, Aquatrol Inc. W. S. McAllister, Warren Petroleum, was 


moderator for the panel. 


Natural Gasoline Men Discuss... 


Testing, Corrosion, Safety, Water, Petrochemicals 


ARCH L. FOSTER* 


AVAILABILITY of raw -materials, 
natural gas and propane, relatively in- 
expensive space for plant, and facili- 
ties for expansion are some of the fac- 
tors that determined the construction 
of a petrochemical plant at Longview, 
East Texas. These statements were 
made in a paper written by H. H. 
Imray, vice president of Texas East- 
man Company, a division of Eastman 
Kodak Company, and delivered by 
J. H. Parker of the same company 
before the regional meeting of the Nat- 
ural Gasoline Association of America 
at Tyler, East Texas, October 29. 
Probably of greatest immediate im- 
portance in the meeting was an Infor- 
mation Panel on water treating. C. W. 
Brown of W. H. and L. D. Betz Com- 
pany discussed the conditioning of en- 
gine jacket water; M. C. Forbes, 
Aquatrol, Inc., led off with some 
salient facts about the economics of 
water treating, and Charles W. Bird 
pointed up the requirements for main- 
taining suitable boiler water. W. S. 
McAllister of Warren Petroleum Com- 
pany officiated as moderator and pre- 
sented the questions showered on the 
panel by the men attending the meet. 
Attention-arresting and warningly 
informative were the talk and demon- 
strations of dangers, inherent in the 
operation of any plant equipment, 
caused by the presence of static elec- 
tricity that may cause extremely dis- 
astrous explosions and fires. G. M. 
Kintz of the U. S. Bureau of Mines 
Safety Division, Dallas, Texas, branch, 
showed how these developments may 
come about in a manner that is not 
readily understood by the majority of 
non-technical people in the industry. 
Contact between two non-conductor 
materials, or a conductor and a non- 
conductor, may set off an explosion 
by an air-gas mixture that may be 





*Editor Refining and Petrochemicals Edition. 
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nearby, caused by slow leakage of in- 
flammable vapors into the air. A run- 
ning belt may generate several hundred 
volts of static charge that may “leak 
off” onto or into a conductor or non- 
conductor, and cause an explosion in 
a container for hydrocarbon liquids or 
vapors. 

Propane is first cracked thermally 
under heat and pressure to produce 
propylene and ethylene, which inter- 
mediate is employed to make a large 
number of organic chemicals, J. H. 
Parker outlined. A mixture of hydro- 
carbon with air or oxygen is burned 
partially to form so-called “synthesis 
gas,” largely now to obtain the hydro- 
gen. This hydrogen is employed to re- 
duce various aldehydes to their cor- 
responding alcohols for solvents and 
as intermediates for many other chem- 
icals. Polyethylene is one of the im- 
portant products that will be in large 
production in the near future at Long- 
view and which goes into an exhaus- 
tive list of products of all sorts. In 
addition to making octyl alcohol and 
iso-butyl alcohol the Longview plant 
also makes 100 per cent, that is, water- 
free alcohol. Iso-octyl is used as a 
plasticizer and iso-butyl as a solvent 
for many chemical operations and re- 
actions, Parker stated. 

It behooves men to carry their reli- 
gion along with them into their every 








pet 





day business lives. This was the gig 
of an attention-holding talk by J. Gor. 
don Peterson, industrial chaplain fo, 
Dearborn Stove Company, Dallas. He 
showed how the simplest methods of 
fair play and honest dealing react to 
the betterment of all concerned. 
Split-stream testing of gas conden. 
sate wells can be executed in much 
less time with very rigid control of 
temperature and pressure and, when 
properly employed, will obtain repre. 
sentative samples of the liquid and 
gas phase constituting the full well 
stream composition in a method suf. 
ficiently accurate for all practical and 
engineering purpose, said W. A. Frier 
of Southern Petroleum Laboratories, 
Houston. The relative amount of liquid 
condensed at any point in a gathering 
system is a direct function of pressure 
and temperature at that point. Instead 
of taking the entire well stream through 
a separator equipped with heater, 
liquid, and gas measuring devices, 
many operators now draw off an ali- 
quot portion of the stream of both 
liquid and gas into a portable, minia- 
ture separator with elaborate sampling 
and testing devices “built in,” result- 
ing in a considerable saving in both 
time and cost. A sampling lubricator 
is installed in a sampling loop or at 
the top of the Christmas tree; on one 
end is a sampling tip and on the other 
end a piston which is forced down 
by any convenient pressure, such as 
gas, to drive the tip down into the gas- 
liquid stream to collect the sample. 
Liquids particles are present in the 
stream as a fog, and are picked up 
along with the gas in a uniform man- 
ner. The sample stream is refrigerated 
and the gas is reduced to essentially 
atmospheric pressure and measured by 
a gas meter. eat 


H. H. Beeson, Magnolia, presided at the afternoon session; J. Gordon Peterson, Dearborn 


Stove; J. H. Parker of Texas Eastman, and G. M. Kintz of the Bureau of Mines, spoke 00 


religion, petrochemicals, and safety, respectively. 
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The sodium salt of sulfo- 
nated dodecyl! benzene, 


the alkyl aryl type, makes 
up to 80 per cent of all pe- 
troleum based detergents 


CORNELIA T. SNELL 
and 
FOSTER D. SNELL 


PeTROLEUM-based synthetic deter- 
gents—or more briefly, syndets — 
made little headway until the early 
1940’s, when it was found that build- 
ing with massive amounts of sodium 
tripolyphosphate made them effective 
washing agents for cotton goods. Be- 
fore that, petroleum-based anionics had 
been applied successfully by the textile 
industry for a multitude of uses, 
wetting-out agents in dying, addition 
to chlorine bleaching in kier boiling, 
detergents in desizing, etc. These uses 
— individually and in the aggregate — 
are small compared with the house- 
hold market. A collateral effect of in- 
corporation of effective builders was to 
give products which were competitive 
with soap, cost-wise. These syndets 
then entered the household field, where 
their advantages over soap in hard wa- 
ter made their acceptance widespread. 

During the war, raw materials for 
petroleum-based syndets were short, 
the production was largely required 
for the armed services, and practical 
realization of the potentialities of syn- 
dets. was impossible. Post-war produc- 
tion of alkylate, sulfuric acid, and poly- 


*Syndet is the coined word signifying ‘‘Syn- 
thetic Detergents.” 








TABLE 1. Production of organic surface- 
active agents (from U.S. Tariff Commis- 
sion Data) units of 1000 Ib 





Year Petroleum- Other Total 
based 

1943 51,538 48,445 99,983 
1944 74,234 78,402 152,636 
1945 79,004 105,438 184,442 
1946 99,813 | 142,361 242,174 
1917 112,687 178,474 291,161 
1948 177,737 196,978 374,715 
1949 232,721 196,635 429,356 
1950 371,602 286,268 657,870 
pa 502,567 186,337 688,904 
ond _ 546,774 189,627 736,401 
953 711,620 203,093 914,713 
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FIG. 1. Propylene tetramer, a basic raw material in syndet manufacture, is made in 
this “petroleum pipe organ” at Shell Oil’s Wood River plant as a byproduct in 


making an additive for aviation gas. 


phosphates was stepped up. The net 
result was a tremendous increase in 
production of active agent for syndets 
as shown in Table 1. 

Note that these figures in Table 1 
are for the active agent, not for the 
built products, which for household 
use would be of the order of 3-5 times 
these quantities from different pro- 
ducers. A preliminary report of the 
Tariff Commission ‘shows an increase 
of total syndet production for 1953 of 
about 25 per cent over 1952. 

The large volume of production is 
of anionic, the alkyl aryl sulfonate 
type, principally the sodium salt of sul- 
fonated dodecyl benzene. This type 
represents roughly 80 per cent of all 
syndets based on petroleum, the rest 


1954 


being non-ionics—to be discussed 
later. Manufacture of dodecyl benzene 
sulfonate products involves several 
steps: (1) production of alkylate, (2) 
sulfonation of alkylate, (3) neutraliza- 
tion of sulfonate, and (4) building and 
drying. (Fig. 1) 


Alkyl Aryl Sulfonate 

Alkylate Production. For several! 
years the alkylate or hydrocarbon por- 
tion of the syndet was made by chlo- 
rination of a kerosine fraction boiling 
at 185-275 C, and reacting this with 
benzene by the Friedel-Kraft reaction 
to give an alkyl benzene in which the 
alkyl group was a mixture of different 
chain lengths, but with an average of 
C,,-C,.. 

Better control of the chain lengths 
has been achieved by development of 
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propylene tetramer, which now largely 
replaces kerosine in U. S. manufac- 
ture. Lhe latter is still used in Europe 
and by one U. S. manufacturer. Propyl- 
ene is polymerized for another pur- 
pose under pressure in the presence of 
a Catalyst such as boron fluoride, or 
of solid phosphoric acid. The desired 
dodecene is separated from the poly- 
merizate by fractional distillation. 

Alkylation of benzene by reaction 
with dodecene is carried out in the 
presence of a sulfuric-acid or by hydro- 
fluoric-acid catalyst. The latter catalyst 
is used under pressure at about 40 C. 
With 90-100 per cent sulfuric acid, the 
temperature is kept at zero degrees. 
The acid phase may be recycled. The 
desired alkylate cut is separated by 
fractional distillation. 

Production of alkyl benzene or “al- 


kylate” is carried out by the petroleum ~ 


companies, and to a limited extent by 
others. Some of these process the alky- 
late into syndets themselves. They also 
sell the alkylate to the large soap com- 
panies — the big three —to a few large 
chemical companies, and many smaller 
concerns. A considerable volume of 
alkylate is exported for processing 
abroad. 

Sulfonation of Alkylate. Two meth- 
ods are in use’; sulfonation with 20 per 
cent oleum, and with liquid sulfur tri- 
oxide. In the former method, which is 
used most, the a'kylate is precooled to 
about 10 C in a No. 316 stainless steel, 
or in a glass-lined reactor. Addition of 
20 per cent oleum is made slowly with 
agitation and cooling to prevent local- 
ized overheating. About 1.25-1.3 parts 
of oleum are required to 1 part of alky- 
late to give a monosulfonate. Addi- 
tion of oleum is at such a rate that the 
temperature can be kept to 25-30 C. 
Agitation is continued about 2 hours 
after addition of the oleum, with the 
temperature still kept at about 25 deg. 
Only a minimal amount of unreacted 
alkylate may remain, usually under 2 
per cent. 

If a light-duty detergent containing 
40 per cent or more of sodium sulfate 
after neutralization is required, spent 
acid is not necessarily separated. Such 
separation is desirable. For a heavy- 
duty detergent to be built with tripoly- 
phosphate and other builders, maxi- 
mum separation of spent acid is 
essential. 

To accomplish this, water is added 
to the sulfonator with agitation, until 
the free sulfuric acid is 70-80 per cent. 
Ice may be added instead of water, in 
order to keep the temperature at 60- 
70 C. Temperature control is to avoid 
further darkening of the product, while 
at the same time promoting separa- 
tion of sulfonic-acid from the aqueous 
sulfuric-acid layer in which it is 
insoluble. 
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Mixture is pumped to a separating 
tank, where the sulfuric-acid layer is 
allowed to settle for 2-3 hours. A 
longer settling time tends to darken 
the upper sulfonic-acid layer. Spent 
sulfuric acid is drawn off, leaving the 
more viscous sulfonic acid containing 
10-15 per cent of unreacted sulfuric 
acid. 

Use of liquid sulfur trioxide is rel- 
atively new. Advantages are that excess 
of acid is not needed to complete the 
reaction, so that the final product con- 
tains little sodium sulfate. The diffi- 
culties of removing and disposing of 
spent acid are avoided. This results 
in a quicker process. Product is said 
to avoid the “kerosine” odor of those 
made by use of oleum. Liquid sulfur 
trioxide, is not easy to handle, how- 
ever, and must be protected from con- 
tact with moisture to avoid polymeri- 
zation to the explosive alpha form.* 
A high heat of reaction involves effi- 
cient heat removal. 

The alkylate is advantageously 
pretreated with 10 per cent of 96 per 
cent sulfuric acid. Dry sulfur trioxide 
is vaporized, mixed with 9 parts of 
moisture-free compressed air, or of dry 
nitrogen, and added to the alkylate. 
The reaction mixture circulates in con- 
tact with an efficient heat exchanger. 
Sulfonation is at 50-60 C. Dilutent air 
is removed. About 0.36 lb of sulfur 
trioxide is required per pound of alky- 
late. Reaction time is kept to a mini- 
mum, which may be about 2 hours; 
neutralization follows immediately. 
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Neutralization. The viscous sulfonic 
acid is pumped to a stainless steel ney. 
tralizer equipped with an external hea 
exchanger. Commercial caustic S0da 
solution — 50 or 70 per cent —js 
pumped to a measuring tank and fron 
there run into the neutralizer, where 
it is diluted to 18-20 per cent. The sy}. 
fonic acid is allowed to flow slowly 
into the caustic solution with which j 
is mixed by agitation. The temper. 
ture should be kept down to 55-60 ¢ 
The last of the caustic solution is added 
in accordance with the amount indi. 
cated by titration of the still slightly 
acid mix, in order to give a neutral 
sulfonate. The final product contain; 
about 50 per cent of water. 

The amount of sodium sulfate is 10. 
15 per cent, with sulfonate by ‘he 
oleum process, and practically nil with 
sulfonate made with sulfur trioxide, 

Building. The slurry in the neutral 
izer is at 55-60 C after neutralization, 
Builders to give heavy-duty products 
are added directly to this; polyphos 
phates to increase detergent effective. 
ness, carboxymethylcellulose to im 
prove dispersing power for solid soil 
and prevent greying of fabrics, fatty 
amide to stabilize the suds, silicate to 
reduce corrosiveness to metals, and a 
substantive fluorescent dye to improve 
the whiteness of washed linens. A typi- 
cal formula is as follows: 

































per cent 

Ingredients by weight 
Dodecyl benzene sodium 

MIMI oo nccsiceccccpcteane sca 
Sodium tripolyphosphate ............ 45 
Sodium silicate (1:3.25) wus 5 
Sodium carboxymethylcellulose 0.5 
Fatty amide ................ Ween 2.5 
Sodium sulfate ....... cele 
Moisture ............. nue 
Fiuorescemt. Gye .................0cve1 trace 





In a fair-sized plant, the slury 
may be run into a_ second tank 
for addition of builders, so arranged 
that the 2 tanks could be used it 
terchangeably for neutralization and 
building. Dry builders are added with 
heavy-duty, screw-type agitation in @ 
steam-jacketed crutcher, to  obtai 
maximum dispersion and solution. The 
temperature is kept at 55-60 C, with 
use of live steam if necessary. All 
should not be beaten in as this would 
cause undesired foaming. Hot waters 
added to prevent the mix from be 
coming too viscous. If the product is to 
be drum-dried, 
should be kept to 35-45 per cent; if 
spray-dried, it should be 50-60 pe 
cent. 

Drying. Drum drying is used for 





















some industrial applications, wher J 





shipment over long distances is neces 
sary and bulk density is important. The 
less expensive spray drier is suitable 
for household products, as it products 
a lighter, dust-free bead. A drum-dried 
product may range from 40 to 45 h 
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per cu ft, spray-dried from 15-22 Ib. 

For drum-drying, slurry is pumped 
to a trough formed by 2 steam-heated 
drums of the dryer. As these rotate in 
opposite directions, each picks up a 
film of slurry which dries as it is car- 
tied around to the doctor-blades which 
scrape it off. The speed of rotation is 
such that when the doctor blades are 
reached, the moisture content will be 
15-2 per cent. A difficulty is that tri- 
polyphosphates may be overheated 
and revert in part to orthophosphate, 
an undesirable change. 

With spray-drying, the built slurry 
is pumped at 82-99 C through atom- 
izers into a stream of preheated air or 
gas. The fine spray, consisting of many 
small droplets, gives a quite uniform 
product. Some reversion of tripoly- 
phosphate occurs, but can be more 
teadily controlled. Danger of over- 
heating is small if the entering gas 
temperature is at 400-480 C. 

The dried particles are carried along 
by the gas stream to. the product- 
collection system, where they are dis- 
charged to drums or to a screening and 
packaging unit. The loss of dry prod- 
uct as dust in the exhaust air can be 
kept below 1 per cent, and if neces- 
sary, eliminated by installation of a 
Wet collector. As discharged, the par- 
‘cles are generally not over 65 C, 
after which they are air-cooled on a 






FIG. 2. The Du Nouy tensiometer is frequently used to screen syn- 
dets for their surface or interfacial tensions. 








vibrating conveyor. if dried to 2-3 per 
cent moisture content, they do not 
cake in the container but remain free- 
flowing. Many products approach 10 
per cent of retained moisture. A small 
particle size analysis from spray-dry- 
ing gave 91 per cent of beads through 
20 mesh and on 100 mesh. Material 
outside this range is mixed with incom- 
ing slurry. 

Built heavy-duty alkyl aryl sulfon- 
ates, after spray-drying, having a bulk 
density of 15-20 lb per cu ft. Variations 
in bulk density can be made by adjust- 
ments in operating conditions. The 
larger the bead, the fluffier and lighter 
the product. Light-duty sulfonates 
tend to be of lower density than the 
heavy-duty type. 


Nonionic Detergents 

While these are of varied types, two 
typical reactions predominate. For the 
first type a long-chain alcohol or a sub- 
stituted phenol is reacted. The prepa- 
ration of this type is illustrative.? 
Dodecyl mercaptan is prepared by the 
reaction of hydrogen sulfide with tri- 
isobutylene. The mercaptan is then 
heated for two hours with sodium 
methylate at 100 deg under 10 mm 
pressure. Ethylene oxide is then added 
slowly over a period of 3 hours at 145- 
165 C, with a maximum pressure of 60 
psi. The reaction product is stirred for 
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FIG. 3. Nonionics are manufactured in this Snell lab equip- 
ment by condensation with ethylene oxide. 





4 hours at 80 C, with about 4 per cent 
of acid-activated clay, followed by fil- 
tration. Resulting liquid solidifies par- 
tially at 18 C, and had the average 
formula: 

C,,H,,S (C,H,O),H. 

The second reaction is simpler and 
conducted on a relatively modest scale. 
One mole of fatty acid is reacted with 
excess of an alkanol amine such as 2 
moles of diethanolamine. Then by 
heating at around 150 C the conden- 
sation occurs and water is distilled off. 
The reaction cannot be carried to com- 
pletion. A typical end product is 65 
per cent diethanolamide, 10 per cent 
diethanolamine soap, 25 per cent of 
free amine, diethanolpiperazene, and 
other substances. Minor amounts of 
water may total 5 per cent.® Other 
nonionics include polyhydric esters 
and ethers. 


Popularity of Nonionics 

Many of the nonionics are liquids 
exceeding 90 per cent of active agent. 
The liquid ethylene-oxide condensa- 
tion products require the addition of 
more than a trace of water, otherwise 
around 90-100 F they separate into a 
hydrated and an anhydrous layer 
which, because of viscosity, do not 
readily mix to a homogenous liquid on 
cooling. They have had a limited popu- 
larity as dishwashing detergents. The 
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FIG. 4.. Decreasing soap demand makes for an oversupply of inedible 
tallow up to nearly 2.7 billion Ib in 1953. 


better known products are solutions of 
anion-active agents, usually as the tri- 
ethanolamine or ammonia salts. The 
current trend is toward increased sales 
of liquid syndets for industrial use. 

Their cost is relatively high, neces- 
sarily so in comparison with heavily 
built solid products. For example, 
ethylene oxide sells for about 20 cents 
a pound in carload lots of drums, 14 
cents a pound for tank carload lots. 
Propylene oxide is a little cheaper. 
Both have recently been reduced in 
price. 

For some years the Monsanto Chem- 
ical Company has sold a dry nonionic 
surfactant made from tall oil and ethyl- 
ene oxide. Recently they have gone ex- 
tensively into the retail market with 
this as a low-sudsing product for use 
with automatic clothes-washers and 
dish-washers. Heavy suds slow down 
the mechanical action and washing 
efficiency of these machines. 

Currently the three large soap com- 
panies — Procter and Gamble, Lever, 
and Colgate-Palmolive — are each 
test-marketing a low-sudsing detergent 
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to compete with the Monsanto product. 
Two of these are built products much 
like other heavy-duty syndets in com- 
position, except that part or all of the 
anionic detergent in the established 
commercial syndets is replaced by a 
nonionic. Instead of using a nonionic, 
one company is using a soap combined 
with an anionic syndet to give the low- 
sudsing property. 


Future Trends 

As shown in Table 1, the trend has 
been toward increasing production of 
petroleum-based syndets at the ex- 
pense of products based on other raw 
materials. Moreover, total syndet pro- 
duction has cut into soap sales so seri- 
ously that in 1953 for the first time syn- 
det sales took 53 per cent of the total 
cleanser market. This trend is likely 
to continue as to the relative position 
of syndets and soap, although not in the 
pronounced fashion of the last few 
years. 

Decreased soap demand resulted in 
an oversupply of inedible tallow, which 
not only brought the price of tallow 


down to 5-6 cents a pound, but stabj. 
lized it there. The lower price of ta}. 
low has brought the price of Soap 
down, so that competition is keener op 
a price basis. 

Fatty-alcohol sulfates, which hold q 
part of the syndet market, have untjj 
recently been made from imported ang 
fairly costly coconut oil. Since inedible 
tallow has become readily available jp 
large tonnage at a price not apt to 
fluctuate much, the same methods are 
applied for producing tallow alcohols, 
which are easily converted to syndets 
as tallow-alcohol sulfates. As these 
products compare favorably in deter. 
gent properties with the alkyl aryl sul- 
fonates, they are a threat to the future 
growth of petroleum-based syndets, 

Fig. 4 shows the increase in produc. 
tion of inedible tallow and its relation 
to the amount used in soap making. 
Production goes up, while soap-con- 
sumption goes down. Future displace- 
ment of soap by syndets will probably 
level off at a ceiling of 75 per cent 
syndet to 25 per cent soap. 

Decrease in soap production cor- 
respondingly means less glycerine pro- 
duction from soap lye. Synthetic 
glycerine made from petroleum filled 
in the shortage. It is now produced at 
the rate of about 60,000,000 Ib a year. 
Glycerine as a petrochemical means 
that there can never be real shortage 
of this except in war time. 

Research on petroleum-based syn- 
dets may well result in new surfac- 
tants. On a pound-for-pound basis, so- 
dium dodecyl benzene sulfonate made 
with propylene tetramer is not quite 
as effective a detergent as sodium 
lauryl sulfate made from coconut oil 
or sodium tallow alcohol sulfate. 
Builders have made the alkyl aryls very 
successful in competition with soap. 
Even better combinations of builders 
may be found than those used at pres- 
ent. In any event, the petroleum in- 
dustry will be called on for large 
amounts of raw material of one com- 
position or another. If the price of 
ethylene oxide can be further reduced 
by improved production methods, this 
can become an even larger-scale raw 
material in the syndet industry. 

But the crystal ball says that 10 years 
hence the predominant products are 
apt to be those in the research labora 
tory today, or those just emerging into 
pilot-plant production. 
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requires specialized consideration as to 
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Selection of gin poles will of course 
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very depend upon the availability of equip- 
soap. ment. Assuming the erection of a ves- 
ilders : sel weighing less than 100 tons, ap- 
me Careful analysis of all phases of problems needed proximately 6 ft in diameter by 100 ft 
n in- . . ° high, it is believed that the most eco- 
‘oni to attain correct estimates of important factors nomical procedure would dictate the 
cont use of 2 gin poles with at least 50 tons 
e of capacity each and at least 85 ft in 
luced W. P. DOWNEY height. 
, this } 
de Over a period of many years, it has equipment included. Proper considera- ee a ; 
ven been noted that insufficient considera- tion to such methods can materially a A — 
ee lion is often given to the method of affect the economies of construction . 
ile erection of major equipment during the —_in both time and money. In this article ay 
tap design period of the work. It is be- an attempt will be made to highlight JY \ 
> lieved that a general article calling at- some of the various equipment and Jf ae 
tention to the various economies in methods used by the writer over the iS a 
time and money that can be effected by past 30 years. li a a 
properly planning rigging operations ; y 
PB would be well received. Types of Equipment NM 
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ch V: major refining construction program plants, and other considerations, it is Wifa 
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era erecting the heavy equipment’ includ- cranes are more adaptable for lowest Le 
p. 124, ing vessels and columns. The method cost in general refinery construction - 
us of erection may directly affect the de- FIG. 3. Schematic diagram showing 
** sign of the plant and all of the major | EXCLUSIVE | method for raising TCC units. 
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FIG. 4. 


FIG. 5. 


FIGS. 4-11. Steps in the erection of a TCC unit. FIG. 4. A 200-ft 
tower weighing 265 tons is lifted with two 150-ft, 150-ton gin poles. 


FIG. 6. 


FIG. 5. Kiln is raised with base of gin poles on ground. unit. 


Fig. 1 indicates the type of hitch that 
has proven economical in use. This 
consists of 2 load adapter plates that 
are attached to the side of the vessel 
at a preselected height above the center 
of gravity and connected by suitable 
chokers to stirrups that are welded to 
the skirt of the vessel. This arrange- 
ment for erecting the vessel has the 
advantage of being of low cost installa- 
tion as well as obviating any necessity 
for welding or heating the vessel 
proper. This is especially adaptable to 
stress relieved vessels or columns as the 


FIG. 8. Section of structural steel raised and threaded over top of 
reactor and towers. FIG. 9. Raising hot “Cat” storage bin. Base of 
gin poles are now at height of 150 ft. FIG. 10. Erecting last sec- 


FIG. 8. 


FIG. 9. 


stirrups are welded directly to the skirt 
and may either be left in place for use 
in lowering the vessel at some later 
date or cut off as soon as the vessel is 
erected. The maximum weight lifted 
by this type of connection is limited to 
approximately 100 tons due to the ne- 
cessity for securing suitable load 
shackles in converting the load direc- 
tion. 

In the event of a vessel weighing 
from 150 to 300 tons with a height in 
excess of 150 ft, the most economical 
method of erection has been by the use 


gin poles is 278 ft. 


FIG. 10. 





FIG. 6. Raising a section of structural steel. FIG. 7. Base of gin 
pole has been elevated to 90 ft to lift 80-ton reactor for the TCC 


of a lifting bar with 150 tons capacity 
at 125 to 150 ft gin poles. Fig. 2 shows 
the details of a lifting bar that has 
been utilized in many lifts during the 
past several years. The bar is suitable 
for a maximum load of 300 tons and 
for varying diameter of vessels. Fig. 4 
shows arrangement utilized in erecting 
a vessel 265 tons by 200 ft high by the 
use of two 150 ton capacity poles and 
the lift bar referred to above. 


Ingress and Egress 
In planning the rigging operations, 


tion of structural steel and placing it over the “Cat” bin. FIG. 11. 
Raising separator surge to top of structure. Elevation to top of 


FIG. 11. 
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it is essential that proper provision be 
made for bringing the vessel into posi- 
tion for raising over the foundation. 
Planning of this particular phase of the 
work offers a great deal of potential 
savings in both time and money as any- 
thing that can be done to allow progress 
of the work throughout the area with 
the least amount of delays due to road- 
ways for equipment erection will ex- 
pedite completion and contribute to 
the economies of construction. 


Erection Method 


Erection of structure and vessels or 
columns such as a TCC unit posed a 
problem of economy and speed of con- 
struction. Fig. 3 schematically shows 
the arrangement utilized in the erection 
of a number of TCC units. In develop- 
ing this method of erection, it was 
necessary to give consideration to de- 
sign of the structure and each vessel 
to be installed therein and to develop 





FIG. 12. Special lift beam, for lifting both kiln and hot bin. FIG. 
13. Lifting lugs or ears, for vessels when rigging equipment allows 


rigging equipment that could be suit- 
ably adapted for carrying on the vari- 
ous operations necessary. It was neces-. 
sary to agree upon the height of the 
initial structure to be installed from 
ground level and arrange the support 
towers for connection at proper points 
on the main structure to allow transfer 
of load to the main structure. 


Erection Equipment 

The most economical arrangement 
for the use of the available equipment 
indicated support towers having a 
maximum of 150 ft. It was necessary 
to provide gin poles 125 ft in height 
with a capacity of 130 tons and arrange 
for method of utilization of the gin 
poles at their original height of 125 
ft with provision for jumping the poles 
to provide a height of 215 ft and as the 
work progressed again jump the poles 
to the maximum height of 275 ft to 
top of pole. 

The gin poles were utilized in their 
original position on either side of the 
main structure to lift the kiln into posi- 
tion. The poles were then utilized to 
lift the steel structure that was threaded 
over the kiln into position. Figs. 4, 5, 
6, 7, 8, 9, 10, and 11 indicate the 
various steps in the erection of the 
major parts of the TCC unit. 

In order to proceed in the manner 
illustrated, it was necessary to provide 
main load hoists, booming hoists, pole 
jumping hoists, and live guy hoists with 
arrangements for power for whip or 
runner lines. The power for main load 
lifts was provided by the use of 2 single 
drum torque convertor hoists with a 
spooling capacity of 5000 ft of %-in. 
cable and a straight line pull of ap- 
proximately 50,000 lb. The booming 
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hoist used was a 2-drum gas-driven 
hoist with 12,000 lb straight line pull 
and a spooling capacity of 2500 ft of 
% -in. cable per drum. In order to prop- 
erly control the booming operation, 
luffing lines were used on the fore and 
aft guys as indicated in Fig. 3. 


Erection Procedures 

Each piece of rigging equipment 
utilized in these operations was selected 
for adaptability to the needs. The vari- 
ous units to be erected had to be de- 
signed to enable moving them along 
the ground and raise into position with- 
out the danger of collapse or rupture. 

A special device was developed to 
jump the poles through the support 
towers utilizing two 6-sheave 50-ton 
load blocks with %4-in. load line. 

A special hitch was designed and 
utilized for the erection of the kiln. The 
same lifting bar arrangement devel- 
oped for the kiln was removed after 
landing this equipment and re-used with 
but slight alteration during the erection 
of the hot cat storage bin. Fig. 12 il- 
lustrates details of lifting bar utilized 
in erection of the kiln and hot cat 
storage bin. 

Erection of the reactor, which 
weighed approximately 80 tons, was 
handled by use of lifting lugs attached 
to the upper seam of the vessel. Fig. 13 
illustrates the design of the lifting lugs 
and the method of connection for erec- 
tion of this vessel. Erection of the sepa- 
rator surge requires special considera- 
tion due to the elevation of the vessel 
in its final position and the danger of 
two-blocking during erection. Fig. 14 
indicates lifting wings that were de- 
signed and installed on the separator 
surge to provide connecting point that 




















hooking to vessel top. FIG. 14. Lift wings for separator surge 
tank, where rigging equipment height is limited. 
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FIG. 15. Erection of first of four vessels, 90 tons, 8-ft, inside diam- FIG. 16. Erection of second of four vessels — 175 tons, 9-ft inside 
eter, 105-ft height. diameter, 120-ft height. 

















FI 
would maintain the load in a vertical ture. Plans are necessary much in ad- erect 4 vessels ranging from 90-in. ID fir 
position during erection. vance of requirements to effect the by 90 ft with 113 tons to 108-in. ID de 

most economical procedure with the by 120 ft high at 175 tons. Prior to 
Unit Construction Planning least interference with other opera- finalization of plant design, considera- of 
In utilizing this type of erection for tions. Erection of the TCC unit above tion was given to method of erection th 
the TCC unit, it was necessary to plan referred to gives an example of plan- of the 4 main columns. me 
the other phases of construction to al- ning rigging operations along with Erection of the vessels was accom- Or 
low fabrication of the kiln and the hot structure and equipment design to con- plished by use of 2 gin poles 150 ft in qu 
cat storage bin in the area of the TCC tribute to efficiency of operation and height attached to the load by means we 
structure and to also erect sections of best utilization of time and money. of lifting lugs welded to the top of each ar 
the steel work on the ground ready for Erection of the TCC unit in the vessel. It was also necessary to give in 
moving into position for lifting into manner outlined above resulted in a proper consideration to the spacing of di 
place. All possible operations were savings of approximately two months the foundations for these 4 vessels and ar 

carried on simultaneously on_ the determined amount in direct labor the method to be used in skidding the 
ground in as efficient a manner as pos- costs. poles from one to the other for erection rm 
sible to obviate interference with other of each vessel in turn. Proper schedul- fi 
phases of the construction necessary Use of Large Gin Poles ing of the vessels was of prime impor- by 
in the vicinity of the main TCC struc- On a recent job, it was necessary to tance after sequence of operation and m 
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FIG. 17. Third of four vessels being erected; 208 tons, FIG. 18. The last of four tall vessels being erected; 7'/2-ft inside diameter, n 


11-ft inside diameter, height 108-ft. 
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90-ft high, 113 tons. 
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FIG. 19. View of construction area, with concrete structures for three vessels, completed, ready for vessel installation. 


final method of procedure had been 
decided upon. 

Of prime importance in the erection 
of the 4 vessels referred to above was 
the erection and removal of the gin 
poles after the vessels had been placed 
on their foundations. The gin poles re- 
quired for the loads to be erected 
weighed approximately 40 tons each, 
and a review of available equipment 
indicated that the large crane on the job 
did not have sufficient capacity to erect 
and remove these poles. 

After weighing the economies of all 
possible methods of procedure, it was 
finally decided to erect the large poles 
by the use of two smaller poles and re- 
move them in the same manner upon 
completion of the erection of the four 
vessels. In making this decision, it was 
necessary to survey the availability of 
larger rigs in the area, weigh the cost 
of transportation in and out as against 
the cost of transporting smaller poles to 
and from the job, and cost of utilization 
of small poles for this service. A suit- 
able equalization bar was developed 
and constructed for use in raising and 
lowering the poles with the two smaller 
gin poles. This, in the final analysis, 
was considered the most economical 
procedure under the conditions. 

It will be noted from Figs. 15, 16, 17, 
and 18 that erection of the 4 ves- 
sels proceeded without delaying the in- 
stallation of pipe work, pumps, etc., in 
the immediate vicinity of the founda- 
tions. By proper design and planning 
of these operations, no delay was neces- 
sary in completing the auxiliary piping 
on either side of the main columns. It 
's estimated that this procedure effected 
4 savings in elapsed time of construc- 
tion of approximately 4 to 6 weeks with 
4 consequent economy in money. 


Use of Cranes 

In the design of additions to refinery 
and gasoline plants, equipment and 
other items to be installed have re- 
quired the use of large cranes of a 
capacity in excess of 50 tons. On a re- 
cent job it was possible to utilize large 
cranes that were available in the area 
of the work and save considerable time 
of construction and a great deal of ex- 
pense that might have been incurred in 
erecting with other types of rigging 
equipment. 

The vessel to be installed consisted, 
among other vessels and columns, of 
3 columns to be installed on concrete 
foundations. These vessels were 





erected on structures approximately 42 
ft above ground elevation. A complete 
survey of available equipment indi- 
cated the advisability of utilization 
of large cranes for erection of these 
vessels. By planning the operations and 
designing the vessels, we were able to 
erect each vessel in sections and utilize 
the large rigs on other phases of the 
work to good advantage while welding 
of the vessel section was proceeding. 
Figs. 19 and 20 illustrate the magni- 
tude of the construction and utilization 
of the cranes in field erection and fab- 
rication of the large vessels. 


The top section of the largest vessel 
required raising of one section weighing 


FIG. 20. Completed installation of three main vessels, methods used permitted installa- 
tion of other facilities on all sides of these vessels. 
































19% tons to a height of 150 ft. This 
was accomplished by using 2 large ca- 
pacity cranes with 175 ft of booms in 
each. 

All sections of each vessel were lifted 
by means of these cranes and work 
progressed on all other phases of the 
plant simultaneously. Utilization of this 
type erection equipment required con- 
siderable planning of all phases of the 
operations, but results experienced 
fully justified the decision. 


Major Items to be Considered 

The above examples and methods of 
procedure illustrate the advisability of 
giving consideration of methods of 
erection of all major equipment prior 
to finalization of design of the plant. In 
summarizing the above comments, it is 
recommended that consideration be 
given to: 


(a) adaptability of readily available 
rigging equipment 

(b) most economical method of rig- 
ging procedure 

(c) efficient deadmen and rigging 
layout 

(d) revision of plant design to effect 
economies in time and money in 
adopting rigging procedures 

(e) method of removing rigging 
equipment, including dismantl- 
ing and hauling from site. 


Conclusion 

It is recognized that there are many 
other examples of types of rigging pro- 
cedures but it is felt that these will serve 
to illustrate the necessity and advisa- 
bility of planning rigging procedures 
along with design of the plant. 

It is the writer’s considered opinion 
that in the erection of all major refinery 
additions, many economies can be 
effected if consideration is given to the 
manner in which equipment, large 
vessels and columns are to be erected 
during the design of the plant. Con- 
sideration must be given to the method 
of erection, and the method of hook- 
on to the load, and the manner in which 
the vessel or structure is to be brought 
into its foundation for erection. By 
proper planning and layout of a plant, 
it is felt that erection can proceed on 
the main vessels and structures without 
increasing either capital outlay or plant 
operating costs and without the neces- 
sity of leaving out a considerable por- 
tion of the auxiliary equipment and 
piping during progress of the work. 
All of these items will contribute to the 
saving of time of construction which 
will effect a marked saving in costs. 


kkk 
The petroleum industry uses 2800 
operations to supply petroleum for 


aircraft in its complex and varied 
America's needs. 
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Du Pont Fall, 1954 Gasoline Octane Number Survey 
Premium Regular 

Octane No. Octane No. an 
; TEL — TEL 
City Motor Res. cc/gal Motor Res. ce/gal 
Aberdeen, South Dakota... . 83.4 91.2 2.38 80.3 84.1 2.13 
Amarillo, Texas... ... vies 83.5 91.5 2.08 79.9 83.6 2.49 
Atlanta, ee 84.6 94.6 2.34 81.2 86.5 2.28 
Barkersfield, California. ...... 85.0 92.2 2.90 78.5 83.9 2.00 
Baltimore, Maryland... . 84.8 94.6 2.64 82.7 89.2 2.32 
Boston, Massachusetts . 84.2 94.8 2.25 83.0 89.8 2.28 
Calgary, Atlanta........ : 80.1 88.7 2.76 78.8 82.9 2.13 
Casper, Wyoming. . . eee 81.0 90.2 1.55 77.8 83.1 1.30 
Charlotte, North Carolina. . 84.4 94.5 2.31 81.3 86.6 2.39 
Chicago, Illinois.............. 84.0 92.2 2.20 80.4 85.0 2.05 
Cincinnati, Ohio.............. 84.2 93.4 2.59 81.7 87.5 2.38 
Cleveland, Ohio............ 84.8 93.7 2.24 81.8 88.9 1.96 
Columbus, Ohio......... es 84.3 93.6 2.57 81.7 88.4 1.88 
Corpus Christi, Texas........ Wee 86.8 93.9 2.73 82.6 85.9 2.97 
Dallas-Ft. Worth, Texas... .. ; 85.5 95.3 2.48 80.3 86.3 2.12 
Denver, Colorado........... 83.1 90.4 1.93 79.0 83.1 1.50 
Detroit, Michigan............ Be 84.8 93.7 2.23 81.7 88.0 1.81 
monton, Alberta........... 81.7 89.4 1.86 78.7 83.5 1.40 
OO eee ; 85.2 92.8 2.89 78.3 82.6 2.60 
Great Falls-Billings, Montana 81.5 92.6 2.13 78.2 84.7 1.94 
Houston, Texas... .. - 85.7 94.9 2.53 81.5 86.8 2.28 
Indianapolis, Illinois... .. .. 84.9 93.5 2.35 79.9 84.6 1.97 
Jacksonville, Florida... . 84.2 94.9 2.06 82.6 89.0 2.32 
Kansas City, Missouri... . . 84.0 92.1 1.88 80.6 84.6 1.85 
Little Rock, Arkansas...... . 85.4 95.3 2.71 81.1 86.4 2.55 
Los Angeles, California. . 83.3 93.3 2.66 78.2 84.4 2.00 
Louisville, Kentucky..... .. , 85.2 94.2 2.77 81.6 86.4 2.55 
Memphis, Tennessee... . , 85.2 94.7 2.38 82.2 86.6 2.17 
Milwaukee, Wisconsin... . 84.7 93.6 2.33 79.7 84.6 2.01 
Minneapolis, Minnesota... . 84.2 92.2 2.42 80.5 84.7 2.20 
Montreal, Quebec........ 82.6 92.1 1.74 81.0 87.7 1.67 
Nashville, Tenneesee.... . 84.6 94.4 2.65 81.5 86.7 2.41 
New Orleans, Louisiana 85.5 94.3 2.66 81.7 87.0 2.29 
Metro, New York. . 84.8 94.5 2.49 82.6 89.3 2.21 
Omaha, Nebraska. ..... ; 84.5 91.7 2.30 81.0 84.4 2.17 
Philadelphia, Pennsylvania. 84.4 94.7 2.25 82.3 90.3 2.30 
Pittsburgh, Pennsylvania. . 84.2 94.6 2.32 83.0 89.8 2.44 
St. Louis, Missouri. . . : 85.1 92.3 2.52 80.6 84.7 2.26 
Salt Lake City, Utah... 82.3 89.8 1.49 78.1 81.8 1.65 
San Francisco, California 83.5 93.7 2.63 78.6 85.1 2.10 
Seattle, Washington. . . 83.4 93.5 2.67 79.7 84.9 2.27 
Shreveport, Louisiana 85.7 94.9 2.45 81.3 86.1 2.46 
Spokane, Washington. 83.0 92.8 2.24 79.3 85.1 1.78 
Toronto, Ontario. . .. . 82.4 92.6 2.03 81.0 87.8 1.31 
Tulsa, Oklahoma.... . e 85.4 92.0 2.34 80.8 84.7 1.94 
Vancouver, British Columbia. . 83.0 91.6 2.00 80.5 84.0 1.78 
Wichita, Kansas.............. 84.6 91.6 2.22 80.6 84.0 1.70 
+ 92.3 1.14 79.2 85.2 1,25 


Winnipeg, Manitoba. .. ee ' 81 
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Limits of Inflammability of Aviation Gasoline 


George E. Mapstone 


As the amount of gasoline vapor in 
air is increased, the mixture is suc- 
cessively non-explosive, explosive, and 
then again non-explosive. The factors 
influencing the explosive limits are the 
gasoline vapor pressure, which is a 
function of the gasoline temperature 
and composition, and the air pressure, 
which is related to the barometric 
pressure. Another factor which can be 
important, but which cannot be al- 
lowed for to any degree of accuracy, is 
is the approach to equilibrium condi- 
tions in the air above the gasoline in 
the tank under practical circumstances. 
Because of this situation, it is custom- 
ary to assume equilibrium conditions. 
The accompanying nomograph enables 
the explosive limit to be estimated in 
terms of altitude simply and quickly 
from the gasoline temperature and 
Reid vapor pressure (determined at 
100 F). 

Example: The temperature of the 
gasoline in the tank has been reduced 
to —36 C. The rvp of the gasoline is 
5 Ib. What are the explosive limits? 
Connect —36 deg on the temperature 
(left hand) scale to 5 lb on the vapor 
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Rvp of gasoline (at 100 F or 37.8 C). 


pressure (right hand) scale. The line 
cuts the lower limit scale at 5000 ft and 
the upper limit scale at 44,000 ft. The 
air in the tank will be explosive be- 
tween these altitudes. ; 
Note: This chart is accurate to within 
1 C of the limits obtained from the 
chart FD/6 issued by the Royal Aero- 
nautical Society, London. 
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PHILLIPS 6G 


OXYGEN ANALYZER 


provides essential Mii, 
analytical data 
for accurate 

process control 


Whenever oxygen content of gas- 
| eous hydrocarbon streams must be 
| known and controlled within nar- 
| row limits, Phillips new Oxygen 
Analyzer will do the job for you. 
Accurate information. Range of the 
instrument can be set to any oxy- 
gen value between zero to 50 parts 
per million and zero to 1,000 parts 
per million. Precision is better than 
+2% of full scale range if interfer- 
ing components are absent or are 
scrubbed from the sample before 
analysis. 


Continuous, permanent records. 
Information from the analyzer can 
be telemetered any reasonable dis- 
tance for recording or process con- 
trol purposes. 


Safe operation. Explosion-proof 
construction. Bell housings have 
been tested successfully for Class I, 
Group B hazardous locations. The 
analyzer may be located outdoors 
or inside the plant control room. 


Phillips broad experience in sam- 
pling procedure and automatic con- 
trol application is at your service 
through our Instruments Sales Di- 
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THE need for improved paints and 
application control was disclosed dur- 
ing an investigation in 1947 and 1948 
of painting practices in Shell Oil Com- 
pany’s refineries. In many cases it was 
found that expensive materials of poor 
quality were being used, and good ap- 
plication practices were lacking. The 
history of painting was principally one 
of short coating life and high unit cost. 
Needless to say, the protection afforded 
against atmospheric corrosion was not 
satisfactory. 

An organized effort was initiated by 
the Shell Oil Company in 1948 to re- 
duce atmospheric-corrosion costs and 
to improve exterior coating durability. 
The project was outlined in four 
phases: Program, organization, mate- 
rial, and application. 

This article covers the details of the 
4 stages. In the conclusion the cost 
data are evaluated to indicate savings 
in excess of 55 per cent in application 
costs and more favorable results for 
unit cost per year of coating life. 


Program 

This phase was covered by the is- 
suance of a booklet, entitled Protective 
Coating Manual, to all manufacturing 
units in the company. The text, pre- 
pared by Shell Oil Company’s engineers 
with the assistance of prominent paint- 
industry authorities and federal agen- 
cies, provided a method of approach to 
the problem of protective-coating im- 
provement. The manual is used for the 
guidance of technical and craft per- 
sonnel in all steps of surface prepara- 
tion and paint application. Paint tech- 
nology continues to advance, and new 
ideas frequently are conceived in the 
field. Therefore, it is necessary to re- 
vise the manual from time to time in 
order to keep pace with the develop- 
ments. 

The contents of the manual apply 
principally to tanks, as they are the 
major exterior surfaces that require 
protection in the plants. 
~~ #Chell Oil Company, Wood River, Illinois. 

Presented during the 19th Mid-Year meeting 


of the American Petroleum Institute’s Division 
of Refining, Houston, Texas, May 10, 1954. 
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Four-coat paint system... 





To Combat Atmospheric Corrosion‘ 






. . » Shows good results on tanks 


F. T. RADECKE* 


Piping, equipment, and structures, 
however, are to be considered applic- 
able items under the provisions of the 
manual. The contents include general 
color standards, surface preparation, 
paint systems, coated-panel and ma- 
terial test procedures, standard-service 
coating-record outlines, and paint for- 
mulas. The text outlined procedures 
for both new and repainted surfaces 
in the foregoing detail. Table 4 shows 
the standard tank painting record as 
outlined in the booklet. This two-page 
form is used for individual tanks. 

As a further guide to engineering and 
craft personnel a Manual of Painting 
Practice was issued in 1951. Prepared 
in much the same manner as the orig- 
inal Protective Coating Manual, this 
publication is intended as a supplement 
to increase knowledge of protective- 
coating materials. The text contains 
sections on pigments, vehicles, film 
thickness, various types of coating ma- 
terials, corrosion, causes of paint fail- 
ures, paint testing and manufacture, 
and additional data on surface prepara- 
tion and material application. 


Organization 

An organization known as the At- 
mospheric Corrosion Subcommittee 
was created as part of Shell Oil Com- 
pany’s management engineering coun- 
cil, which correlates engineering prob- 
lems within the company. There is a 
subcOmmittee chairman who conducts 
an annual meeting of the subcommit- 
tee, which is composed of an engineer 
from each refinery assigned to atmos- 
pheric-corrosion mitigation. 

These so-called “paint engineers” 
are responsible for supervision and in- 
terpretation of the manual, develop- 
ment of paint systems in special cases 
of severe environments, initiation of 
test work, and requisitioning of mate- 
rial requirements. The paint engineer 
works closely with paint-craft super- 
visors on all phases of coating activi- 
ties. The chairman annually visits all 
the plants for field observation and dis- 
cussion of coating problems. He also 
advises subcommittee members and 
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management of progress and develop. 
ment. 

To work with the paint-craft super 
visors is the most important function 
of the engineer. Inasmuch as the super. 
visors are of the old school that takes 
pride in high spreading rates per gal. 
lon, considerable time must be e.- 
pended to sell the newly-developed con- 
cepts of film thickness and uniformly 
applied coatings. The supervisor is ex- 
pected to train the craftsmen in ac. 
cordance with these new ideas. 

In addition, inspection of applied 
coatings was inaugurated in all plants. 
Craftsmen who exhibited superior jn- 
telligence and spray-painting capabili- 
ties were selected as full-time inspec- 
tors in the larger plants. This practice 
also provides supervisory training for 
future needs. Inspection of Shell Oil 
Company’s and contractors’ work in- 
cludes approval of surface preparation 
and coatings in a given paint system. 
The inspector makes visual examina 
tion and measurement of the dry films 
and is responsible for maintenance of 
the coating records. 

In the course of the work to im- 
prove protective coatings it was found 
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that the professional house painter 
ysually is a poor industrial painter. 
Spray painting of tanks and structures 
is a relatively new application method, 
which is somewhat faster than brush 
ainting and tends to coat the painter 
as well as the steel surfaces. These 
craftsmen are difficult to instruct and 
are seldom satisfied to remain em- 
ployed as spray painters. Accordingly, 
applicants for the paint craft have been 
given intelligence tests, among others, 
to assist supervisors in selection of per- 
sonnel. Men with the better intelli- 
gence-test results prove to be more 
adept in learning industrial painting 
procedures, and they remain employed 
as satisfactory craftsmen. 


Materials 


Observations in the field disclosed 
many early paint failures after one to 
three years of film life. Corrosion was 
not always evident through the primers. 
This indicated external causes such as 
inadequate thickness of the applied 
coatings or poor weathering capacity of 
the dry film. Proprietary primers and 
finished coatings were purchased from 
a number of paint manufacturers, 
mostly on the bases of application ease 
and finish appearance. 

Because of the multiplicity of corro- 
sion-resistant paints on the market— 
many untried and backed by extrava- 
gant claims—it was difficult to make 
selections by other than trial-and-error 
experience. Inasmuch as this method 
had yielded little gain in the past, 
specifications were prepared for paint 
formulas. Public agencies, such as the 
army engineers and experts in the basic 
paint-materials field, were consulted 
when the formulas were written. This 
enabled Shell to take advantage of re- 
search and development work that had 
been previously concluded by others, 
and to quickly start a program with 
proven coatings. 


Most of the currently used paint 
specifications are based on the alkyd- 
and phenolic-resin vehicles in white, 
aluminum, gray, and black finish coat- 
ings. The Shell Development Company 
presently-is working on specification 
formulas in epoxy- and vinyl-resin ve- 
hicles for general plant application in 
an effort to extend durability and to 
improve appearance. The long-range 
appearance factor is becoming increas- 
ingly important as coating durability in- 
creases and the repainting cycle is 
reduced. 


In the development of primers one 
of the most significant decisions that 
had been made was to employ only in- 
hibitive-type pigments, because the in- 
ert pigments, such as iron-oxide and 
siliceous extenders, demonstrated poor 
durability in plant environments. Our 
€xperience was that the inert primers 





required renewal as frequently as the 
finish coatings weathered away. There 
are three commonly used specification 
primers, all pigmented with red lead 
as the inhibitive agent. The primers, 
designated as “A,” “B,” and “C,” are 
as indicated in Tables 1, 2, and 3. 

The primer designated “A” was 
adoped because of its fine surface- 
wetting characteristic. It is commonly 
sprayed on bare sandblasted steel be- 
cause it will flow freely into weld seams 
and plate irregularities. Good spraying 
properties plus the high surface-wet- 
ting characteristic have eliminated 
paint-brush applications in all work in 
which the steel has been cleaned by 
sandblasting. 

Primer “B” sprays well and has ex- 
cellent durability. It is hard and resis- 
tant to weathering when finish top 
coats wear away or .are mechanically 
pierced. 





TABLE 1. “A” Shell Standard 19-1.11. 


Meets federal specification TT-P-86a, Type 2 
Red-lead mixed-pigment alkyd-varnish linseed-oil 
paint composition 





Per cent by weight 


Pigment: 
Red-lead 97 per cent grade... ... 65.0 
Red iron oxide............ e 15.0 
Magnesium silicate............. — 
Mica (325-mesh)............... 4.0 
Aluminum stearate............. A 
Vehicle: 
Raw or alkali-refined linseed oil.. 28.0 
Alkyd-resin solids.............. 28.0 ee 
Volatile mineral spirits and drier. .... 44.0 


— 
Comms: 
wooo 








TABLE 2. “B” Shell standard 19-1.12. 


Meets federal specification TT-P-86a, type 4 
Red-lead mixed-pigment phenolic-varnish paint composition 





Per cent by weight 





Minimum Maximum 
Pigment: 

Red-lead 97-per cent grade...... 85.0 
Diatomaceous silica............... aon 8.0 
Magnesium silicate............... ahs 6.6 

Aluminum stearate. ............ 0.3 0.4 
Vehicle: 

Phenolic varnish............... 44.0 . 

Mineral spirits, solvents and drier. .... 56.0 











TABLE 3. “C” Shell Standard 19-1.13. 


Meets federal specification TT-P-86a, type 1 
Red-lead linseed-oil paint composition 





Per cent by weight 





Minimum Maximum 


Pigment: 
Red-lead 97-per cent grade...... 99.6 ke 
Aluminum stearate............. 0.3 0.4 
Vehicle: 
ee 35.0 50.0 
Pale heat-bodied linseed oil... . . . 15.0 30.0 
Volatile minera: spirits and drier. 35.0 








Primer “C” was adapted for brush 
applications on bare hand-cleaned, re- 
painted surfaces. As a large portion of 
plant painting is on hand-cleaned sur- 
faces—especially in operating areas— 
spraying of primers is not practical on 
a spot basis, nor can spraying be done 
freely in all cases. In other words, this 
is a first-coat spot primer. 
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Each of the primers has a definite 
function and is used accordingly. Finish 
coats applied over the primers are se- 
lected in accordance with plant color 
schemes. However, the finishes are high 
in resin-solid content in the varnishes, 
and are pigmented with materials least 
reactive to an industrial environment, 
such as titanium in white and grays. 
The commonly applied aluminum coat- 
ings are in this category. 

There are also specifications pre- 
pared for vinyl and water-soluble-type 
wash primers. It is intended that these 
materials will be used in addition to, 
and under, the primers previously out- 
lined herein. They are expected to pro- 
vide added surface protection in the 
more severe environments and on tank 
roofs. There are approximately 2,000,- 
000 sq ft of surface in the refineries 
coated with wash primers. It will be 
some time before their worth can be 
evaluated. 

Specification paints are being pur- 
chased for approximately the same 
price as the unsatisfactory proprietary 
products formerly applied—all at less 
than $5 per gallon. Finish and primer 
materials are carried in warehouse 
stock in the individual plants, and stock 
replenishment is made on the paint 
engineer’s predictions of need to the 
purchasing and stores department. The 
purchasing department submits the 
specifications to the manufacturers 
who quote their price for the material 
being ordered. The paints are being 
made by a large number of manufac- 
turers from coast to coast with good 
uniformity. On delivery, a sample is 
drawn from all batches for analysis in 
plant laboratories. 


There are specific compositional and 
property values outlined in each spec- 
ification for the guidance of the manu- 
facturers and the analyst. Many of the 
early deliveries. were returned after dis- 
cussion with the paint suppliers, for 
being considerably off specifications. 
Returns are now rare. Slight deviations 
are not considered sufficient cause for 
return; however, vehicle-solids and pig- 
ment-content deviations to the low side 
are viewed with alarm. One occasion, 
overcooked varnish was detected 
which, if applied, would yield worth- 
less coatings. 

During extremes of weather—viz., 
heat, cold, and high humidity—solvents 
are added to the paints in the field to 
speed or slow drying time or to im- 
prove adhesion to undercoatings. The 
practice of employing solvent additives 
has improved aluminum finish coatings 
and has extended film life through 
more complete pigment leafing. 

Additives—usually at the rate of two 
to four fluid ounces per gal—supply 
needed material adjustment where var- 
nish solids are high in quality coatings. 
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An over-all night view of the modern refinery facilities built 
by Procon for Ingram Oil and Refining Co. of Meraux, La. 


Included in the offsite construction work completed by Procon were dock 
lines from the storage area of the refinery to the Mississippi River. 
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Another Modern Refinery 
| Built by PROCON 


» Acompletely modern refinery—built by Procon—is now 
producing high-quality petroleum products for 
"Ingram Oil and Refining Co. at Meraux, La. 


' Here is another example of how Procon is serving the 
petroleum refining industry with its planned process 

' construction . . . process construction that is planned so that 

© every requirement will be successfully and economically fulfilled. 


© Procon’s job at the Ingram plant was to install modern refining 

| units, along with the necessary auxiliary facilities. The project was 
' started by dismantling existing equipment. Then a 10,000 B/SD 

' crude topping unit, a 4,000 B/SD UOP Fluid Catalytic Cracker, 

» gas concentration, polymerization, and vacuum units were installed. 


j In addition to the process units, a considerable amount of offsite 
- construction was completed by Procon, including buildings, 

' steam generation, water supply and disposal systems, 

loading racks, and dock lines. 


' The same careful planning that resulted in Ingram’s new and 

' modern refinery is available to everyone when they choose Procon. 
a And no matter what the scope of the project may be, construction tee gen 
_ by Procon means a job well-planned . . . and well-completed. PS ee ee ae 


Ss See ats 


SB: Bi 


The polymerization plant is an integral part of the refining 


i. facilities built by Procon. Immediately adjacent to these 
4 Gr columns will be found the gas concentration plant. 
| PROCESS CONSTRUCTION ; ef (}N 
A. 
® ; 


" tll MT. PROSPECT ROAD, DES PLAINES, ILLINOIS, U.S. 
PROCON (CANADA) LIMITED 

40 ADVANCE ROAD 

TORONTO 18, ONTARIO 

PROCON (GREAT BRITAIN) LIMITED 

112 STRAND, LONDON, W. C. 2 


| AFFILIATED 
~ COMPANIES 





T . es : . 
bs — unit tower rises in the background. To the right of the tower The UOP Fluid Catalytic Cracking unit as seen from a portion of the large 
ne seen the vacuum heater, and in the foreground, the “cat cracker. tank farm at the new and modern refinery of Ingram Oil and Refining Co. 
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The solvent evaporation rate must be 
fast enough to agitate the aluminum 
flake in the varnish under varying con- 
ditions. The inspector handles all addi- 
tives for Shell Oil Company and con- 
tractors’ forces at the job site. For 
obvious reasons Shell also supplies 
specification materials for contracted 
work. 


Application 

One of the first steps undertaken in 
this phase of atmospheric-corrosion 
mitigation was a study of surface prep- 
aration. Hand-cleaning tools were sup- 
plemented with pads of heavy grit 
papers that improved surfaces and re- 
duced cleaning time. Power tools have 
not been exploited due to the sparking 
hazard. Because of more satisfactory 
cleaning, sandblasting is preferred 
where sparks are not a hazard. 

A review of blasting sands found 
none better than the Ottowa sawing 
type already in use. This is a highly 
graded product, 70 per cent of which 
passes through a U.S. standard 40-mesh 
sieve. The cost is approximately $5 per 
ton in bulk and $10 per ton in bags. 
Bags are preferred where mechanical 
handling facilities exist. Bulk handling 
substantially exceeds the $5 differential 
between the 2 types of shipment. 

A blasting trailer-mounted machine 
was rebuilt for 2 outlet lines instead 
of the previous single line. A 500-cu ft 
per min compressor was attached with 
a discharge pressure of 100 psi to 110 
psi. The result was a 25 per cent re- 
duction in blasting labor cost, as 1 ma- 
chine tender could tend the 2 operat- 
ing hose lines from 1 machine. Two 
men per nozzle formerly were required. 
Thoroughness of cleaning on blasted 
surfaces became important because of 
the wide variation in costs. 

Class two blasting or a slightly 
clouded finished surface is the desired 
standard for most environments. Metal 
white blasting finishes, described as 
class one, cost virtually twice as much 
as class two work. To date, the ap- 
parent coating life and the satisfactory 
condition of prime coats do not appear 
to warrant the better grade of blasting 
in most of the refineries. 

Thin and uneven spray painting was 
the next problem to be overcome. The 
first step was instruction of the super- 
visors and craftsmen in protective- 
coating objectives. In some cases con- 
densed texts were prepared for the 
painter craftsmen who were instructed 
on a Classroom basis. Portions of spray- 
painting films, issued by a spray- equip- 
ment manufacturer, also were used in 
the instructive sessions. The craftsmen 
proved to be apt pupils both in class 
and later in the field. 

The major points discussed were 
working with low pressures, and operat- 
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ing the spray guns close to the surface 
to be coated with the correct gun ad- 
justment for good pattern. The adding 
of paint to edges, crevices, and irreg- 
ular areas with the guns held at right 
angles to the surfaces being painted 
was emphasized. Because of surface- 
preparation cost and repainting fre- 
quencies, the economics of an exterior 
coating system dictate reduced spread- 
ing rates or the maximum possible wet- 
film application without sags or runs. 

Stage rigging was changed to pro- 
vide suspension of stages from pipe or 
wheel rollers operating on the edge of 
the roof. Rollers are held at the rim by 
means of cables back to center fixtures 
in the roof of the tank. In the event of 
off-center fixtures, a chain block is in- 
stalled in the cable system and payed 
out or pulled in as required during 
progress around the tank. With the roll- 
ing suspension equipment the practice 
is to start work by pulling the stage to 
the top ring of the tank. Two painters 
are on the stage, with a man on the 
roof who pulls the coupled rollers along 
the edge as work progresses on the side. 

Pulling from, say; the tank stairway 
to the foamite lines will provide con- 
tinuous travel for the stage of one- 
third to one-half of the tank circum- 
ference. On arrival at the foamite lines 
the stage is lowered one ring for the re- 
turn trip to the stairway and for paint- 
ing in transit. This method cuts stage 
lifts to the minimum, is less wearing on 
the personnel, and adds to the time in 
which spray painting actually is being 
done. 

The greatest single innovation prob- 
ably is the paint pump, which now is 
available from several manufacturers. 
The reciprocating type is preferred as 
it only operates when a spray gun is 
open. The medium-sized units are 
capable of a maximum discharge pres- 
sure of 550 psi on an input of 100 psi 
of air to the drive cylinder. The pumps 
can be throttled down to normal paint- 
ing pressures—20- to 60-psi discharge 
—by means of diaphragm control on 
the inlet air to the driver. 

These pumps can best be described 











TABLE 4. Coating systems. 


as similar to those used in service gta. 
tions to grease automobiles. Attacheg 
to the rim of open barrels used for 
paint reservoirs, the pump foot valve 
is immersed in paint. Paint supply cap 
be replenished at any time during 
spraying—without a shutdown—as the 
reservoir is not under pressure. 

For tanks the pump and barrel res. 
servoirs are placed at a convenient 
roadside spot or in a paint trailer Jo. 
cated at roadside. Paint deliveries from 
warehouse stock can then be brought 
alongside with a minimum of handling. 
The reservoir is filled, the pump is set 
at the desired discharge pressure, and 
the hose is pulled off a reel with the 
paint supply being fed from the pump 
through the reel hub shaft to the hose. 
The hose lines and spray guns are the 
only equipment to go over the fire wall 
to distant tanks. Four spray guns have 
operated successfully from one pump at 
distances up to 1200 ft and 48 ft high 
on tank roofs. The %-in. discharge 
hoses are reduced to %-in. hoses by 
means of Y connections for the last 
100 ft to permit multiple-gun opera- 
tion. 

In operating units which require a 
general repainting, the practice is first 
to clean the surfaces and do the neces- 
sary spot priming. After all cleaning 
and priming have been completed, the 
pump is situated at the plot edge where 
supply trucks have access. Again the 
reservoir is filled, and the hose line is 
pulled out as necessary for 2 to 4 guns 
to spray the entire unit. Paint has been 
pumped.as high as 150 ft in operating 
areas. 

Whenever painting operations are to 
continue the next day, the hose lines 
are left stretched out and under pres- 
sure. The guns are dropped into a pail 
of distillate to prevent the material 
from hardening on gun tips. This prac- 
tice saves daily equipment-cleanup 
time. 

The carrying of paint and pressure 
pots to the tops of tanks, over fire walls, 
and throughout operating units has 
been eliminated. It is noteworthy that 
there is no need for shutdown of spray- 





How applied Thickness(mils) 


Coat Specification material 
A. Sandblasted surfaces — tanks and structurals: 
1. First prime............. 19-1.11 Spray 1.5 
2. Second prime........... 19-1.12 Spray 1.5 
*. aa Black or aluminum Spray 1.5 
4. Second finish........ Soy Black or aluminum Spray 1.5 
B. Hand-cleaned surfaces — tanks and structurals: 
1. First spot prime........ 19-1.13 Brush 1.0 
2. Second spot prime... .. 19-1.12 Brush 1.5 
3. First finish........... : Black or aluminum Spray 1.5 
4. Second finish.......... Black or aluminum Spray 1.5 
C. Hand-cleaned or sandblasted bare piping: ; 
Dy II occ ccndsvecceecs< ; 19-1.13 Brush or spray 1.0 
2. Second coat............. Equal parts 19-1. 12 . 
plus phenolic black Brush or spray 1.5 
3. Finish coat......... ; Black or aluminum Brush or spray 1.5 
D. Hand-cleaned or sandblasted equipment: 
There are no particular systems developed in this case. Generally, equipment can be classified as falling in one of the three 


foregoing systems, depending on skin temperature. 
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ing to replenish the paint supply. 

Another essential tool added was the 
dry film gage. The permanent magnet 
type in pocket size is most practicable 
for widespread field use. The practice 
of constant inspection and the use of 
the film gage have resulted in fairly 
uniform coatings with the desired 
minimum thickness of 1.0 mil per coat. 
The average film thickness for a 4-coat 
system is approximately 5.5 mils. This 
appears to establish .the value of in- 
spection and application control. 

In general, specification materials are 
applied in specific systems outlined in 
Table 4. 

The reasoning on the pipe-coating 
system is that piping is more uniform 
in temperature, generally warm, and 
corrosion rates are low. Heavy protec- 
tive coatings normally are not neces- 
sary. 

Insulated equipment and piping are 
primed with 2 coats under the insula- 
tion if the operating temperature is less 
than 220 F. Surfaces above this tem- 
perature under insulation remain un- 
painted. It has been found that cor- 
rosion occurs on insulated surfaces at 
temperatures up to approximately 220 
F. Two coats of inhibitive primer be- 
fore insulating seem to check the attack. 

The objective is one of maximum 
film thickness compatible with good 
economics and severity of environment. 
Film thickness is proving to have a di- 
rect relationship to surface protection 
and coating longevity. In any event, 
paint systems cannot be preconceived 
for all surfaces in the refineries. The 
paint engineer must exercise judgment 
in the recommendation of coating sys- 
tems or special materials whenever cor- 
rosion indicates a need. 

Figs. 1, 2, 3, 4, and 5 are scenes of 
typical field procedure for sandblasting 
and applying the first prime coat. 


Evaluation 

Although the problem of atmos- 
pheric corrosion is far from concluded, 
favorable results are becoming appar- 
ent on the basis of the program thus 
far. An outline of direct costs per unit 
of large storage-tank surfaces in one 
of the refineries will best illustrate 
progress. 

In 1948 an average of $24 per square 
(100 sq ft) was expended to sandblast 
and to apply 2 coats of proprietary 
paint on new steel. The labor and ma- 
terial ratio was 4:1, and coating life was 
2.5 years. Dry film thickness was un- 
known but, at best, it could not have ex- 
ceeded 2 mils. The mean cost per 
year of film life was $9.60. In most 
cases the single coat of inert primer 
Was in a generally failed condition and 
required replacement. 

_ Since the program was inaugurated 
in 1948, the painter has had an hourly 
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TABLE 5. Tank protective-coating record. 





Size: 120 ft by 40 ft Tank No.: A-114 


Job started: * 1-6-53 





Completed: 4-7-53 Department: Dispatching north property 





Job done by: Shell 0 Contractor 0 





Foreman: Heinemeier Inspector: Sparks 





Type of job: New work 0 Repainting 0 Touch-up 0 





Environment: North property, isolated area, remote from general refinery; 





effluent: pH 7+ 








Average weather conditions: Temperature: 20 F to 100 F Relative humidity: 30 to 75 


Surface preparation — method: , Class B sandblast 




























































































Materials Used 
(The name of supplier, formulations’ batch numbers, laboratory and inspection reports attached.) 
Shell: Size: Surface area: sq ft 
Rust Inhibitor: Description How applied “a bi ~ 
First coat Shell 19-1.11 primer Spray 54 ee 1 5 
Second coat Shell 19-1.12 primer Spray rt = | — 3.0 7 
Third coat oo Shell 19-1.21 aluminum of Spray es 45 <a 4 5 - | 
Fourth coat Shell 19-1.21 aluminum Spray a. 45 - 5.5 | 
Miscellaneous Seas | 
Roof: Type: Surface area: sq ft 
Rust Inhibitor: Description How applied — — 
First coat ~ Shell 19-1.11 solar Spray a 41 sw ‘15 
Second coat 4 Shell 19-1.12 primer Spray ae es a 3 0 
Third coat Shell 19-1.21 aluminum Spray 36 _ 4.0 j 
Fourth coat Shell 19-1.21 aluminum Spray wae 38 ee 5 5) 
Miscellaneous os 
General Remarks 


Finished appearance one of uniform application. VMP* naphtha added to aluminum paint to improve leafing — 3 oz per gal 























Inspection Report 


















































Date | Inspector 
2-26-54 General appearance good, no corrosion evident W. W. Culp 7 
| 
| 
| 
| 
Prepared by: E. L. Sparks Date: 4-7-53 
* Varnish makers and painters. 
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TABLE 5 (Cont.) Tank protective coating cost record. 





Roof type: Cone 














Tank No.: A-114 


Size: 120 ft_by 40 ft 












































9800-2 
Job order No.> 46-52573 Started: 1-6-53 — Completed: 4-7-53 
Material 
Shell _ Roof l 
| (Sq ft 15,000) (Sq ft 11,300 300 } 
Abrasive 26 tons at $11.60 $302.00 12 tons at $11. 6] $139.00 | 
; Bite Eai sh ec EN AS oa SEEK sae akae neand 
Inhibitor | gal at _ at nal gal at Ee 
First coat | 54 gal at $4.12 $222.00 46 gal at $4.12 | $139.00 | 
. Sea EEE ER eRe ———— — —|—_—_—_—_—_— 
Second coat 58 gal at $ 4.93 $286 .00 “46 gal at $4.93 | $227.00 
Third coat | 45 gal at $ 3.50 $158.00 36 gal at $ 3.50. | "$126.00 
Fourth coat 45 ‘gal at $ 3. 50 $158.00 38 gal at $ 3 50 $136.00 
Miscellaneous material Ss “aa - eee GR ols : | ite aa 
Total — 9 = | $1126.00 | | $817.00 — 
Labor 
Hours Rate Total Hours Rate Total 
Sandblast 12 $2.37 $266.00 60 $2 37 $142.00 
Iehibiting 
First coat 40 $2.37 | $95.00 20 $2.37 $ 47.00 
Second coat 64 $2.37 | $152.00 24 $2.37 $54.00 | 
Seiden - = FS A! ee Br anc ainda aia 
Third coat 48 $2.37 $114.00 24 $2.37 | “$ ‘54 00. 
Fourth coat } 48 $2.37 $114.00 24 $2.37 s 54 00 
Riesing 8 each at 2. 2.3742 17 $ 36.00 | 
ceteiatia . aaiccitiah alae i oa 7 
Hauling 40 deg at 2.0 09-41. 89° $139.00 | 
Miscellaneous | 
Total $906.00 | $351.00 — 
Summary 
Area Cost 
Shell: 15,100 sq ft (Shell: $1126.01 oO 
_ se Material{ 
Roof: 11,300 sqft | Roo! "$817 “00 
3 aa $906 .00 aris - 
Total: 26,400 sqft Lar ae 
fe "$351.00 2% 


Labor and material $3200 


Square feet 26,400 


Prepared by: 


Overhead and fee:* $3200.00 - 


Total costs: 





$.122 


cost per square foot 


E. L. Sparks a 


Date: 4-8-53 





* If by contract. 


rate increase of more than 24 per cent. 
The current average expenditure is $10 
per square to sandblast and to apply 4 
coats of paint on new steel. The labor 


Tank No.: A-114 


and material ratio is approximately 1:1, 
and dry film thickness is from 5.5 mils 
to 6.0 mils. Subsequent coating meas- 
urements on many surfaces indicate a 








TABLE 6. Cost analysis. 





16 — New tanks painted* 
Total sq ft — 260,239 
Total cost — 24,069.04 


3rd 4th Mise. 
coat coat Rigging Hauling labort 
1601.38 1768.00 345.02 1033.74 302.80 
1890.92 1959.70 
3492.30 3727.70 345.02 1033.74 302.80 
46.0 47.0 100 100 
54.0 53.0 : 
14.5 15.5 14 43 1.3 
514 


Per cent of 24,096.04 


Cost per square{—9.20 


Sand Ist 2nd 
blasting coat coat 
Labor. 3676.15 1698.27 1944.38 
Material . 1560.05 3040.85 3247.78 
Total. . wae 5236 20 4739.12 5192.16 
Per cent labor. .. 70.0 36.0 37.0 
Per cent material... 30.0 64.0 63.0 
Per cent total cost... . 21.7 19.7 21.6 
, ..... 12,369.74 
Total material........ 11,699.30 
otal cost........ 24,069.04 
Total square feet................-.-. 260,289 





* Plant overhead not included. 
t Labor for removing sand from floating roofs. 
t Square = 100 sq ft. 
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minimum life of 7 years. On this basis 
the cost per square per year will be 
$1.43. 

It is anticipated that the lead prime 
coats will not require renewal for the 
life of the tank, provided that new 
weather coats are applied when needed, 
Spot priming and 2 finish coats cy. 
rently are being applied for a maximum 
of $6 per square, which should yield 
another 7 years of weather-coating life, 
On completion of the second paint 
cycle (14 years total), the unit cost per 
year of life would be $1.14. 

A cost breakdown for sandblasting 
and applying 4 coats on a 16-tank 
project is outlined in Table 6. 


Conclusion 

In conclusion, it must be pointed out 
that all of our coatings are not fault- 
less. Coating repairs have been made 
on a spot basis in a few instances such 
as wind-girder edges, thin areas, and 
tank stairways. However, specification 
materials, trained craftsmen, good sur- 
face preparation, and application of 
sufficient film thickness—coupled with 
aggressive inspection and supervision— 
are yielding favorable results. Fig. 6 
shows the relative cost decrease and the 
longevity increase for our 4-coat sys- 
tem on tanks. The best progress meas- 
urement is the extent of protection 
afforded at low unit cost per year of 
coating life. 


SHELL STANDARD 19-1.11* 
General Requirements 

Condition in container: The paint 
shall be well ground, shall show no 
skinning in a freshly opened full can, 
nor settle badly, liver, gel, or cake in 
the container. It shall be capable of 
being readily broken up with a paddle 
to a smooth uniform paint. 

W orking properties and appearance: 
The paint shall have good brushing 
properties, shall work easily, shall 
possess good leveling, and shall dry to 
a uniform, smooth eggshell-gloss finish 
without streaking, running, or sagging. 


Composition 
Pigment: The proportions of the 
various pigments on a percentage-by- 
weight basis shall be as follows: 











Per cent by weight 





“Minimum Maximum 





Red-lead (97 per cent grade). . .. 65.0 wees 
Red iron oxide (85 per cent t grade).. 15.0 17 0 
Magnesium silicate... .. . 14.7 
Mica (325-mesh)........ pelea. 4.0 6.0 
Aluminum stearate............... 0 «- 0.3 


—— 
_—___—_ ———— 











The extracted pigment on analysis 
conform to the following quantitative 
requirements: 


*Red-leaded 


mixed-pigment alkyd-varnish 
linseed-oil paint. (Meets federal specification 
TT-P-86a, type 2). 
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Corrosion takes a heavy toll throughout the 
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1 out 
ault- entire oil industry. In the refinery, handling 
nade ‘ ‘ 
such large volumes of oil at high temperatures, the 
be cost of replacing damaged metal equipment is r hh: 
n ‘ 3 oan 
| sur- greatest. It has been estimated that the overall i 
n of : ‘ : 
with cost of corrosion to refiners is as much as 
ee $250,000,000.00 per year, not including the cost 
ig. 
d the of shut-downs and lost on-stream time! 
 Sys- 
neas- Losses in such magnitude reflect tremendous 
a metal loss, equipment damage and mainte- 
nance expense. Unless you carefully use every 
. means at your command to combat corrosion, 
your refinery may be carrying an undue share 
aint 
: no of this economic burden. 
can, 
ke te Why not get all the facts on the use of 
‘ b Kontol Corrosion inhibitors in the refinery? 
They may help you cut your maintenance 
rer costs substantially. 
shall | 
iry to 
. t a bh 
finish am IN THE REFINERY’ KONTOL 
yging. 
é the Call your Tretolite man 5 Crude Stills 
ze-by- Debutanizers 
TRETOLITE COMPANY Depentanizers 
weight Gas Absorber Plants 
aaah A DIVISION OF PETROLITE CORPORATION Cat Cracker Fractionators « Stabilizers 
369 Marshall Avenue, Saint Louis 19, Missouri Platformers e« Reformers « Vacuum 
17.0 5515 Telegraph Road, Los Angeles 22, California Towers « Desulfurization Systems « Gas 
. Recovery Systems e Coking Systems 
—a Alkylation Plants « Alkanolamine Sweet- 
alysis ners e Dewaxing Systems « Kontol protects 
tative Chemicals and Services for the Petroleum Industry carbon stocks, allege suck os aduivalty 
en DESALTING © DEMULSIFYING ® WATER DE-OILING metal, cupro-nickel, stainless and others 
fication 


CORROSION INHIBITING 
SCALE PREVENTING © ASPHALT ANTI-STRIP ADDITIVES 
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New 21-cu ft sand blaster with two hose outlets and doy. 
ble controls. 


FIG. 1. View of sandblasting a side wall of a large tank. 


FIG. 4. Rig-up for spray painting first prime coat on a sandblasted 
surface. 


Me 


FIG. 2. Rolling stage supports of a painting platform, on the rim FIG.5. Setup of an air-driven spray-painting pump in action 4 
of the tank wind girder. job site. 
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FIG. 6. Relative cost and life expectancy curves for paint protection — 1948 to 1954, 

















Per cent by weight 





Minimum Maximum 





True red-lead (Pb304)...........-- 63.0 
Iron oxide Gee. TR ey rene 13.0 





Siliceous. . ee eee baa 22.0 





Vehicle: The vehicle shall consist of 
raw or alkali-refined linseed oil, 
blended with a glyceryl-phthalate-type 
varnish composed of a linseed-oil modi- 
fied resin (30 per cent phthalic-anhy- 
dride minimum), together with the 
driers and volatile mineral spirits. 

The vehicle shall be free from rosin 
and rosin derivatives. It may contain 
addition agents and shall have the fol- 
lowing proportions on a_ percentage- 
by-weight basis: 











Per cent by weight 





Minimum Maximum 





Raw or alkali-refined linseed oil. . 28.0 
Alkyd-resin solids... ............. 28.0 
Volatile mineral spirits and drier. . . YS 44.0 








Paint: The finish paint shall conform 
to the following composition and prop- 
erty values: 








Minimum enna 





Pigment, per cent by weight....... 66.0 me 
bey per cent by weight. Baed 34.0 
Vehicle solids, » per cent by weight. 56.0 
Phthalic anhydride content of non- 

volatile vehicle, per cent by weight 15.0 
Uncombined water based on total 


paint, per cent by weight........ ae 0.5 
ganged and skins (total re- 

on 325-mesh sieve based on 
Paint), per cent by weight....... ie 1.0 


Weight per gallon, pounds......... 16.7 
a ey wnl (package)........... a 
Kerbs-Stormer shearing rate... .... 

Viscosity at 200 rpm: 

Grams. ip aes 
Equivalent Krebs units. net 73 
ing time (hours): 
eee an 4 
_Dry through. 
ineness of grind 


Gila tc 3% 











Applicable Specifications 
In order to obtain paint that will 
meet the specified requirements, the 


__— 


, *This determination shall be made not sooner 
an 48 hours after manufacture of paint. 





raw materials used should conform to 
the following adnan 


LL ee ASTM ‘83-41 

Magnesium silicate. . . U.S. Navy 52-M-2c, type B 
(fibrous) 

WI koe aeeseccs \ ASTM D607-42 

Aluminum stearate. ...... U.S. Navy 52-A-12a 


- or alkali-refined linseed _ 


ASTM D234-48 
Federal specification TT-P- 


Alkyd -resin solution . . 


266, type 3 
Mineral spirits. .... . ASTM D235-39 
Driers : ae ne U.S. Navy 52-D-7 


Red iron oxide shall meet the follow- 
ing compontonst peqerennents: 


Per cent by “weight 


Minimum Masimem 





NS EO AE PE oe 83.0 
"Re eee ae peewee, eae Se 
Bon dc cos csieeaeiy ss 
Sulfates _* as ne: 

Moisture at 105 C. 

Soluble salts . 

Fineness (retained on 325 mesh) 

ASTM oil eee. ana 12.0 
Specific gravity. waee 4.1 


es 


|| nmoocooooeo: 


Methods of Test 

All testing of raw materials shall be 
done in accordance with methods out- 
lined in the applicable ASTM or other 
specifications for the materials. The 
paint shall be tested according to the 
following methods outlined in federal 
pci Cts TT-P-141b. 


Test Method 





Volatile and non-volatile content........... 404.1 
Per cent of pigment. . ae ee 
Isolation of vehicle................... . 403.1 
Vehicle solids... . : ee ... 405.1 
Phthalic anhydride....................... 208.1 
Oil acids... .... ; ate ae, 
Iron oxide (Fe203)....... avn ata ra. 
Uncombined water. anes . 408.1 
Coarse particles and ‘skins eens ... 409.1 
Consistency (Krebs-Stormer)......... 428.1 
Se ere 406.1 
Dry through..... Baas re . 406.1 
Fineness of grind. ' Leo er . 441.1 
Condition in container . TOR a 
Brushing properties. ere oe ....- 205.1, 432.1 
Ey SG ow ikea <4 eee 414.1 
Rosin and rosin derivatives................ 503. 1 
Weight ~ PS oe weeds vas oS OG 401.1 
Finch pam Say a ae eee . 429.3 











+Make the test on a portion of the isolated 
vehicle. 
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Test for true red-lead and siliceous 
extender and mica. Transfer 0.50 g of 
the pigment to a 400-ml beaker. Add 
15 ml of concentrated hydrochloric 
acid, and heat gently until the iron 
oxide and red lead are completely dis- 
solved. Evaporate to dryness, and bake 
at 105 C to 110 C for 1 hour. 


Moisten the residue with a few drops 
of concentrated hydrochloric acid; di- 
lute to 100 ml with hot water; and boil, 
filter, and wash with hot water. Trans- 
fer the paper and contents toa weighted 
porcelain crucible, ignite, cool, and 
weigh. 

Examine the residue microscopical- 
ly to determine the presence of mica. 
Calculate the percentage, and report 
this residue as the siliceous extender 
and mica. 


To the filtrate and washings add 
20 ml of sulfuric acid (specific gravity, 
1.84) and evaporate to sulfate (SO.) 
fumes. : 

Cool, add 150 ml of water and 150 
ml of 95 per cent ethyl alcohol, let 
stand cold for 2 hours, filter on a gooch 
crucible, wash with 15 ml of 50 per 
cent alcohol followed by 95 per cent 
alcohol, dry at 105 C to 110 C, and 
weigh as lead sulfate. Calculate to true 
red lead (Pb,O,). 

Paint which meets this specification 
is intended for use as a prime coat on 
new unpainted metal. 


A typical formula for paint that 
meets this specification can be made 
using the following percentages by 
weight of the materials specified pre- 
viously herein: 











=" a ae eee 2 Kanes 43.16 


I ae ci a. ae 10.62 
ae 9.76 
Micaceous pigment................ : ; 2.66 
Aluminum stearate........... ; ‘ 0.20 
Glycery!-phthalate varnish . 18.98 

aw or alkali-refined linseed oil . , 9.44 
Mineral spirits... .. . pt Ah SO 4.84 
Lead naphthenate. . . fC eee 0.24 


Cobalt naphthenate..... a ee “s 0.10 


100.00 


This formulation will give a paint 
which weighs approximately 17 |b per 
gal, and has an approximate pigment 
volume of 38. The desired pigment- 
volume range is 35 to 39. 

If thinning is necessary for spray ap- 
plication, the addition of turpentine or 
volatile mineral spirits, up to %4 pt per 
gal of paint, may be made. 

Paint shall be subjected to standard 
physical and chemical tests at destina- 
tion to insure conformance with speci- 
fications. Shipments rejected shall be 
returned, for full credit, at manufac- 
turer’s expense. 


Paint containers shall be labeled, 
with standard number, type of paint, 
and date of manufacture marked 
thereon. 
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“Whenever We Install Instruments ,— 





We Prefer To Install Air Driers A" : 


— regardless of outside humidity!” i 
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‘“There’s no cause to worry if you DRY instrument air. It = 
. 
assures trouble-free operation.” These statements were made by we 
the Stearns-Roger Company of Denver, the firm that engineered Th 
the Stanolind Oil & Gas Company plants of the type pictured. cyc 
To prevent cold weather air line freeze-up... to halt rust, Col 
’ scale and sludge in air lines, you must get rid of moisture. You hy 
‘ . : iV 
can do this by installing a Lectrodryer*. These machines work a 
continuously, automatically and economically, extracting va- hy 
porous moistures from instrument air... reducing the dewpoint | 
in air lines to as low as —100° F. siv 
Install a Lectrodryer in your instrument air lines. It’s the Pre 
This fully avtomatic Lectrodryer DRYs instru- safest and most economical way to keep harmful moisture from on 
ment air prior to its being fed to the many , ou 
pneumatically operated instruments at the yo apteueaan ‘ . _ in 
Stanolind Oil & Gas Company's Stano Gasoline Write for Because Moisture Isn’t Pink, a booklet describing Th 
Plant, Ulysses, Kansas, pictured above. what Lectrodryers are, how they work and how they are being the 
used in industry. Pittsburgh Lectrodryer Corporation, 334 32nd As 
Street, Pittsburgh 30, Pennsylvania. a 
er 
In England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. tig 
In France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI. fre 
In Belgium: S. A. Belge Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege. a] 
prY a - * 
LECTRODRYERS 
AS 

D ALUMIN . 
WITH ACTIVATE ti 
ex 
* REGISTERED TRADEMARK U.S. PAT. orF! “ 
of 
“an.” 

C-30 To obtain more information on products advertised see page E-37. THE PETROLEUM ENGINEER, December, 19 











eS 











Hydrogen Chloride From 
Crude Oils vs Salt Content 


G. J. SAMUELSON 


BECAUSE of the increasing impor- 
tance of corrosion in refinery equip- 
ment, an investigation to determine 
the relationship between salt content 
of crude petroleum and evolution of 
hydrogen chloride on distillation of the 
crude oil was undeftaken. Four repre- 
sentative oils, each typical of extensive 
production in widely separated areas, 
were desalted to varying degrees, and 
the raw and desalted samples were 
then distilled in the laboratory under 
simulated refinery conditions for the 
purpose of determining the amounts of 
hydrogen chloride evolved, as a meas- 
ure of potential corrosion. 

Studies of a similar nature have been 
recorded previously. Davis, Jones, and 
Neilson, in an excellent comprehen- 
sive discussion on control of corrosion 
in distillation equipment, reported data 
on hydrogen-chloride evolution from 
crude oil. These authors asserted that 
the rate of corrosion by hydrogen sul- 
fide is greatly accelerated by the pres- 
ence of traces of hydrogen chloride. 
This was explained on the basis of a 
cyclic reaction within the vapor and 
condenser system; i.e., in this reaction 
hydrogen chloride attacks the iron, 
giving ferrous chloride; the latter reacts 
with the hydrogen sulfide to free the 
hydrogen chloride for further attack. 

Our own laboratories have exten- 
sively examined the theoretical and 
Practical aspects of acid evolution on 
crude distillation; formerly they carried 
out routine distillations of crude oils 
in Connection with desalting services. 
The published data? resulting from 
these studies are of interest to refiners. 
As previous work on this subject was 
not primarily concerned with the effect 
of various amounts of salt in a single 
crude, it was the purpose of this inves- 
ligation to study the acid evolution 
from four typical crude oils, each over 
a broad range of salt concentration. 


Method of Analysis 
The crudes were subjected to elec- 
nical desalting procedures—in part, in 
existing commercial plants; in part, by 


of presented during the 19th Mid-Year meeting 
- e American Petroleum Institute’s Division 
ning, Houston, Texas, May 10, 1954. 


laboratory methods—so as to provide 
samples with the desired range of salt 
content. They were then distilled to a 
temperature of 650 F, under a con- 
trolled time schedule during which a 
specified amount of steam was ad- 
mitted. 

The distillation procedure was an 
elaboration of the method of Davis and 
his co-workers,’ and is described in 
detail by Roberts, Stenzel, and Eberz,? 
as well as in an analytical manual on 
salts in petroleum.’ The aqueous dis- 
tillates were then examined for chlo- 
rides by appropriate electrometric ti- 
tration with silver nitrate. Similar dis- 
tillations were also performed on each 
sample, but in the presence of con- 
centrated phosphoric acid, for the pur- 
pose of evolving and determining quan- 
titatively the total chlorides actually 
present in the crude oil. Aqueous ex- 
tractions by special methods (the latter 
involved resolution of emulsions by 
electrical and chemical means) were 
also performed on the crudes to deter- 
mine extractable chlorides. 
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In general, it was noted that the 
steam-phosphoric-acid values for total 
chloride present were slightly higher 
than the values by extraction—as 
would be expected, inasmuch as some 
of the salts in the oil nfedium may be 
difficult to extract. Therefore, the 
steam-phosphoric-acid values are used 
as the total chloride present in the 
crudes in the data that follow. The val- 
ues by extraction are included for the 
purposes of comparison for the reason 
that chlorides are more commonly de- 
termined by this method in refining 
laboratories. 

Various other pertinent data on the 
crude samples, determined by suitable 
methods, are shown in Table 1. Or- 
ganic acidity was determined by elec- 
trometric titration of a 25-ml sample 
of crude oil, in xylene-secondary- 
butanol-water mixture, with alcoholic 
potassium hydroxide, taking a pH of 
11 as the end point.* A combination of 
extraction, filtration, and ashing 
methods was employed to determine 
inorganic components, using spectro- 
scopic and polarographic methods. 

In the steam distillations 500 ml of 
crude oil, measured by weighing it 
directly into the special distillation 
apparatus, was heated gradually over 
a period of 55 min to the 650 F end 
point. During the latter 45 min of this 
period dry steam was admitted to the 
distillation flask near the bottom of 
the oil layer at a constant rate such 
that the total introduced was 40 grams. 
In the steam-phosphoric-acid distilla- 
tions the procedure was the same, ex- 
cept for the addition to the flask of 35 
ml of 85 per cent chemically pure 
phosphoric acid. In all distillations, as 








TABLE 1. Summary of data on raw and desalted crude oils. 











Total chlorides 
(ptb as NaCl) 
—_—— — Chlorides 

By _ evolved on steam 

Water steam distillation 

Organic _ by (phos- ———_——— 

acidity Inorganic components (ptb as such) distilla- By phoric- ptb Percent 

Crude-oil sample (ptb as ———— tion extrac- _acid- as of 

no. and type NaOH) Mg Ca Na Fe Cl— SOs= percent tion distilled) NaCl total 
8 West Texas, raw.... 69.7 0.4 6.1 66.9 18.2 86.8 14.0 0.20 141.9 142.9 14.6 10.2 
11 West Texas, desalted. 14.9 <0.1 <0.1 10.9 27.2 86 9.6 0.50 15.0 14.2 5.5 38.7 

10 West Texas, desalted. 14.9 <0.05 <0.05 2.6 16.7 2.4 ... 0.23 2.5 3.9 3.9 100 
6 West Texas, desalted. 12.5 <0.05 <0.05 2.4 38.0 1.1 ... 0.12 1.5 1.8 1.7 94.5 

9 West Texas, desalted. 3.8 <0.05 <0.05 2.4 105 08 ... 0.03 0.2 1.3 1.5 (100) 

7 West Texas, desalted. 6.0 <0.05 <0.05 0.8 202 03 ... O11 0.2 0.5 0.5 100 
2 Hockley, raw....... 70.0 6.2 26.0 91.0 12.5191.5 11.2 0.36 312.0 315.0 35.3 11.2 
12N* Hockley, raw....... 266.0 6.2 26.0 91.0 12.5 191.5 11.2 0.36 312.0 315.0 47.8 15.2 
5 Hockley, desalted 26.5 0.4 <0.1 49 69 7.8 7.2 0.38 12.2 12.8 7.3 57.0 
14 Hockley, desalted.... 28.0 <0.05 <0.05 0.7 8.7 3.0 ... 0.40 4.8 5.0 4.0 80.0 
16 Hockley, desalted.... 21.4 0.2 <0.05 06 2.8 1.8... 0.02 3.1 2.9 2.3 79.4 
13 Hockley, desalted.... 27.5 <0.05 <0.05 2.6 40.2 16 ... 0.05 1.4 2.6 2.5 96.2 
33 Kansas, raw........ 34.4 <0.1 0.1 5.9 75.6 7.9 16.4 0.09 10.5 12.9 9.9 76.7 
34 Kansas, desalted $8.4 <0.05 <0.05 2.2 11.3 2.1... 0.45 2.8 3.4 3.3 97.1 
35 Kansas, desalted.... 30.9 <0.05 <0.05 2.6 68.13... 0.65 eT 2.2 2.0 90.9 
42 Redwater, raw...... 32.2 0.2 1.5 13.6 2.4 28.4 12.8 0.04 43.5 46.8 22.3 7.6 
44  Redwater, desalted.. 32.2 <0.1 <0.1 5.5 2.6 8.8 4.2 0.80 12.2 14.5 13.2 91.0 
43 Redwater, desalted.. 15.0 <0.05 0.05 5.0 5.7 4.1 ... 0.04 2.5 6.8 5.0 73.5 
45 Redwater, desalted.. 30.0 <0.05 0.1 15 2.4 3.5 0.94 4.1 5.7 5.0 87.6 
46 Redwater, desalted.. 23.5 <0.05 <0.05 0.4 2.3 2.7 0.43 3.2 4.5 3.9 86.7 





* Represents sample 12 modified by addition of naphthenic acids. 


Notes: Crude-oil indentificgtion: 
Samples 6 to 11, 


West Texas sour; API gravity, 41.1 deg. 


Samples 12 to 16, Hockley (Texas); API gravity, 30.0 deg. 


Samples 33 to 35, Kansas; API gravity, 36.3 deg. 


Samples 42 to 46, Redwater (Canada); API gravity, 34.7 deg. : : eee: 
Samples 6 and 7 are from first and second stages, respectively, of a 2-stage commercial electrical desalting installation. 
Samples 14 and 43 are from single-stage commercial electrical desalters. All other desalted samples are laboratory, 


electrically desalted. 


The iron in these crudes was present primarily as suspended oxide and sulfide. 
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well as in other analyses, appropriate 
blanks were run. 


Data and Discussion 

Table 1 presents essential data on 
the individual.raw and desalted crude 
oil samples. The raw samples range in 
API gravity from 30 deg to 41 deg; in 
chloride content, from 13 ptb to 315 
ptb (pounds of chloride expressed as 
sodium chloride per 1000 bbl of oil); 
and in organic acidity, from 32 ptb to 
70 ptb (expressed as sodium hydrox- 
ide). The desalted samples range in salt 
value down to a few tenths of a pound 
per 1000 bbl. 

It is evident from this table that the 
extent of hydrogen-chloride evolution 
on steam distillation of these crudes 
varies widely with salt content. The two 
high salt-content raw crude samples, 
viz., West Texas and Hockley, show 
evolution of approximately 10 per cent 
of the chloride present. The other two, 
of much lower salt content, evolve con- 
siderably larger percentages. It will be 
noted that, as the salt content decreases 
—whether the raw or desalted samples 
are considered—the extent of evolu- 
tion on distillation rises sharply until, 
in the low ranges of salt present before 
distillation, it is essentially complete. 

Fig. 1 presents graphically, for the 
individual crude oils, the relationship 
between salt concentration and evolu- 
tion of hydrogen chloride on distilla- 
tion. Here the salt content is plotted 
against hydrogen chloride evolved. It 
is noted that, in the range of less than 
10 ptb of salt, the points for the various 
crudes fall almost on a common curve, 
thus indicating the essentially uniform 
character of hydrogen-chloride evolu- 
tion from these crudes in this salt 
range. 

Fig. 2—in which a single composite 
curve has been drawn to embrace all 
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FIG. 1. Hydrogen Chloride evolution related to salt concentration in crude. 
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FIG. 2. Total chlorides present vs percentage of this total 
converted to HCl — a composite of four crudes. 
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HEAT EXCHANGERS 


..2a Wide variety in any quantity! 


Kellogg builds tubular heat exchange equipment in any 
quantity for many purposes. Literally tens of thousands of 
exchangers, boilers, coolers, condensers and reflux sections— 
to mention a few classifications — have come from Kellogg 
shops. In hundreds of refineries and chemical plants today 
many of them are still in service ... new ones are installed 
every day. 


OU 


Quantities have run the numerical gamut from one to a 
’ thousand or more in a single order. Sizes have ranged up- 
wards from six inches in diameter. Maintenance factors are 
low; deliveries are prompt. And regardless of what type of 
heat exchange equipment is required, it is more than likely 
that Kellogg has built its counterpart before. 


Precision, extensive facilities, exclusive research, rigid 
quality control, top welding performance — these are the 
factors that make the difference in Kellogg exchangers. 


Send for the new booklet, PRECISION FABRICATED HEAT 
EXCHANGERS FOR THE PROCESS INDUSTRIES. It will not only 
tell you about the varieties of equipment available from 
Kellogg but will also show you some of the reasoris why you 
should consider Kellogg when process equipment is required. 





ide. 


JUST OFF THE PRESSES 
THIS BOOKLET BELONGS 
IN YOUR FILES 
































FABRICATED PRODUCTS DIVISION 


THE M. W. KELLOGG COMPANY e SUBSIDIARY OF PULLMAN INCORPORATED 
225 Broadway, New York 7, N. Y. 


1954 In Canada—The Canadian Kellogg Company, Limited, at Toronto and Edmonton 
G In Europe—Kellogg International Corporation, at London 
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samples, both raw and desalted, of 
each of.the 4 crudes—shows what per- 
centage of the total salt present at the 
time of distillation may be converted 
to hydrogen chloride. At 10 ptb, or 
less, of salt the conversion is in excess 
of 75 per cent. It is probable, inasmuch 
as these different crudes behave sim- 
ilarly, that a much larger group would 
follow the same pattern. 

Evolution of hydrogen chloride 
under these conditions of distillation 
might result from hydrolysis of certain 
salts, or from metathetic reactions of 
the salts with non-volatile acids. The 
extent of evolution and the nature of 
the salts (primarily sodium chloride) 
preclude hydrolysis as the only major 
factor in the evolution. High-molec- 
ular-weight non-volatile organic acids 
— if present in considerable amount— 
might, by metathesis at the tempera- 
tures encountered, account for much 
of the hydrogen chloride. 

This assumption is borne out by the 
data (Table 1) which show that addi- 
tion of naphthenic acids to the raw 
Hockley sample, before steam distilla- 
tion, increased the hydrogen-chloride 
evolution by more than 30 per cent. 
Possibly selected organic acids of lesser 
volatility would increase this further. 
It is postulated that, in crudes of low 
salt content, the non-volatile organic 
acidity is sufficient to convert most of 
the salt present, whereas it is insuffi- 
cient for higher salt-bearing samples. 

Distillations of this type were also 
carried on relatively pure systems that 
used refined mineral oil instead of 
crude oil. In such systems, which con- 
tained considerable added sodium chlo- 
ride, only small amounts of hydrogen 
chloride could be evolved on distilla- 
tion, even though appreciable amounts 
of naphthenic acids were also added. 

On the other hand, addition of so- 
dium chloride to the raw Kansas crude 
—which, on distillation in its unmodi- 
fied state, yielded 9.9 ptb of chloride 
(expressed as sodium chloride) (Table 
1)—increased the evolution to about 
15 ptb, whether naphthenic acids were 
added or not. Thus hydrogen-chloride 
evolution is doubtless related to the 
complex nature of crude oils, and both 
hydrolysis and metathesis of sodium 
chloride may be catalyzed by “impuri- 
ties” present. 

To test this possibility, distillations 
were made on the pure system (refined 
mineral oil that contained added so- 
dium chloride) to which had been 
added finely divided iron oxide. In 
each case, appreciable hyrogen-chlo- 
ride evolution resulted, whether added 
naphthenic acids were present or not, 
thus strongly suggesting the influence 
of catalysis. 

Corrosion of refinery equipment in 
the distillation of crude oil—although 
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such corrosion results also from other 
causes, such as sulfur compounds— 
should certainly be directly related to 
hydrogen-chloride evolution and, 
therefore (on the basis of the data in 
Table 1), to salt content. Some data 
supporting this statement are available 
from refinery operations. Table 2, 
based upon the two-stage commercial 
desalting installation from which sam- 
ples six and seven [see footnote to 
Table 1] were derived, shows how cor- 
rosion is related to salt content. 

The amount of salt which enters the 








TABLE 2. Plant data which relate degree 





Iron (ppm) in 





Number Salt in aqueous conden- 
of charge sate from 
desalting _to still —- ~ 
stages (ptb as No. 1 No. 2 
Date operative NaCl) tower tower 
Feb. 17, 1952.... 2 0.5 6 2.4 
Feb. 17-20, 1952.. 1 4.0 90 24.5 
Feb. 22, 1952.... 1 4.0 66 22 
April 1952....... 2 0.8 2.8 1 
April 1952....... 1 4.5 28.2 22 








still is shown during periods of normal 
two-stage operation and during periods 
when one of the desalting stages was 
temporarily out of service. Here the 
corrosion is measured by the iron con- 
tent, in parts per million (ppm), of the 
condensate from the knockout drums 
following the two towers of the still. 
In each case the corrosion was much 
more severe in single-stage desalting, 
with attendant higher salt content in 
the crude. It is not obvious, however, 
on the basis of the laboratory data, why 
the reduction in corrosion was so large 
in relation to the reduction in salt. Per- 
haps this is the result of more severe 
conditions of refinery distillations, 
with resultant greater evolution of hy- 
drogen chloride. Possibly it can be ex- 
plained on the basis of the cyclic re- 
action previously referred to herein. 
Assuming that distillations such as 






those described are a reasonably vajig 
reflection of refinery conditions, jt jg 
apparent that effective reduction of sa} 
content is necessary to minimize hy. 
drogen-chloride evolution. On the fy. 
ter assumption that the amount of 
hydrogen chloride evolved is a fej. 
able index of the corrosion of refinery 
equipment anticipated, the desirability 
of attaining the best possible salt te. 
moval before distillation is obvious. 

Salt content of much less than 19 
ptb can be of serious consequence ly. 
cause, as stated in one of the refer. 
ences cited,’ only 3 ptb of hydrogen 
chloride evolved is sufficient to cause 
severe corrosion of refinery equipment, 
The significance of good desalting js 
emphasized further if these hydrogen. 
chloride evolution values are trans. 
lated into terms of iron equivalents jp 
typical refinery operation. Thus a re. 
finery which processes daily 25,000 
bbl of crude with a salt content of only 
5 ptb might be exposed to the corrosive 
effect of some 62.5 lb of hydrogen 
chloride (the equivalent of about 47 
lb of iron) per day. 
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(This symposium on corrosion will 
be concluded in an early issue). 





Carter Research Building 





Carter Oil Company marked 20 
years of research by opening its newly 
enlarged research building at Tulsa, 
Oklahoma. The huge new center con- 
tains 56 rooms, much new scientific 
equipment, and a 90-ft high research 
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tower where actual drilling research 
may be conducted. | 

Project, third major expansion since 
1940, increases Carter’s research facilt 
ties by 50 per cent. A staff of 2001 
employed. 
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Du Pont announces... 


NEW TYPE lube oil additives 








Starting with new engines, a representative number of taxicabs were tested in 50,000 miles of 
low-duty service (with oil-drain periods at 4500 to 5000 miles) to determine the effectiveness of 
Du Pont Lube Oil Additive 564. Typical results are indicated by the two sets of photographs above. 

Notice the difference in sludge on the oil screen and timing gear cover on the left as compared 
to the clean appearance of the corresponding parts at the right. Those on the left were operated 
on a representative heavy-duty motor oil (for service MS and DG). The cleanliness of those on the 
right resulted from the use of the same base oil to which only DuPont Lube Oil Additive 564 
plus an antioxidant had been added. 


ooo polymeric additives offer solution 
to your low-duty sludge problems 


A new solution to engine oil sludge prob- 


lems, particularly those caused by low- 


power, low-temperature, and other low- 
duty driving conditions is now possible. 
This is especially significant in helping 
promote your product to the mass passen- 
ger car market, and is also of interest to 
the operators of urban fleets—taxis, buses 
and delivery services. 

The solution of sludge problems is 
available through the use of new poly- 
meric lube oil additives by Du Pont. Be- 
ing outstanding detergents and viscosity- 
index improvers, these .double-action ad- 
ditives are exceptionally effective under 
stop-and-go driving conditions. They are 
especially effective in retarding sludge for- 


mation on all engine parts in contact with - 


lubricating oil. As a result, Du Pont Poly- 


meric Lube Oil Additives help maintain 
good engine lubrication and extend the 
useful life of your customers’ engines. 
Leave No Deposit 

Polymeric lube oil additives, being ash- 
less detergents, permit more efficient op- 
eration of the engine oil system. Oil 
screens and filters are kept clean and free 
from sludge. The resulting free flow of 
oil through the engine keeps it in better 
operating condition. 


Cost Less Than Other Detergents 
DuPont Polymeric Lube Oil Additives 
are effective in low concentrations. And, 
when used in multi-graded oils, result in 
substantial savings since these new addi- 
tives are both detergents and V.I. im- 
provers. They are supplied in two molecu- 


lar weights—Lube Oil Additive 564 (for- 
merly PL-164A) and Lube Oil Additive 
565 (formerly PL-164). 

Commercial quantities of both addi- 
tives are now available. For testing their 
effectiveness in your own engine oils, 
why not send for your samples now? Any 
of our regional offices listed below will 
help you. 


REG. u, 5,PaT.Orh 


Better Things for Better Living 
+ « « through Chemistry 


Petroleum Chemicals 












esearch -—— 
NEW YORK, N. Y.—1270 Ave. of the Americas. ..Phone COlumbus 5-2342 


a atk delta PONT DE NEMOURS & COMPANY (INC.) Regional CUCAGS, Ht Se Michigan Ave. ecececvere Phone RAndolph 6-8630 

p a 2 a J " _— ©. Baltimore Ave............ Phone Tulsa 5-5578 
h facili eum Chemicals Division * Wilmington 98, Delaware Offices: HOUSTON, TEXAS—705 Bank-of Commerce Bidg.. . ‘hasty: Ghasiatans 1151 
00 is LOS ANGELES, CALIF.—612 So. Flower St........ Phone MAdison 5-1691 
2 IN CANADA: Du Pont Company of Canada Limited—Petroleum Chemicals Division, 80 Richmond St. W., Toronto 1, Ont. 


OTHER COUNTRIES: Petroleum Chemicals Export—Nemours Building, 6539 Wilmington 98, Delaware 
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FIG. 1. General view of Pledger (Texas) plant from vicinity of office. At right, main absorbers and dehydrators. 


By high pressure absorption, 
then careful reabsorption... 
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Pledger Plant Recovers 
All Except Odor 


ARCH L. FOSTER* 


R ECOVERY and purification of 5 
liquid products and the total residue 
gas from more than 190,000,000 cu ft 
of wet Pledger field gas in the central 
coastal area of Texas is the ambitious 
job undertaken by Southern Produc- 
tion Company, operator of Pledger 
Gasoline Plant some 60 miles or so 
southwest of Houston. Other com- 
panies have an interest in this plant. 
The plant is designed to process and 
recover liquid products from 190,700,- 
000 cu ft per day of gas, nearly 187 
million cu ft of it wet gas from Pledger 
field, the remaining 4 million cu ft from 
Sugar Valley field, nearby. From that 
gas plans call for the output of the fol- 
lowing yields of the products indicated. 


TABLE 1. 


Fuel Oil ... 1,910 gal/day 
Kerosine . .-...-.-----11,810 gal/day 
Gasoline, 10 Ib. RVP grade 81,335 gal/day 
Isobutane - .....-.14,150 gal/day 
LPG _..... . ...........---91,070 gal/day 
Sales gas __ _...184,778,000 SCFDT 
= signifies “standard cubic feet per 
ay 


The wet Pledger field gas comes di- 
rectly from the wells to the plant at 
about 2000 psig and about 115 F tem- 
perature; Sugar Valley gas arrives at 
the plant at about 600 psig. 


*Editor, Refining, Petrochemical, and Gas 
Processing. 
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The Pledger gas is stepped down to 
operating pressure of about 1385 psig 
by passing through inlet coolers, then 
expanding in a pressure reducing regu- 
lator to have about 75 F temperature 
when it passes to an inlet scrubber or 
separator to drop out any liquid hydro- 
carbons liquefied during the cooling- 
expanding step. This condensate goes 
to the high pressure condensate flash 
tank, and to the condensate surge tank 
from both of which light vapors flash 
off and are processed through the re- 
absorbers. Gas from the inlet scrubber 
is then sent to the two primary absorb- 
ers in equal parallel streams; some 
2012 gpm of lean absorption oil is sent 
to these absorbers to recover the pro- 
pane and heavier, along with, of course, 
small amounts of ethane and traces of 
methane. 

The stripped lean gas passes from 
the absorber tops into a “dry type” de- 
hydration unit, that reduces the water 
content of the gas to 7 lb per million 
cu ft. From here the gas stream is sent 
to sales lines either at 1350 psig or at 
1000 psig, as indicated in Table 1. The 
500 psig gas stream referred to is ob- 
tained largely from residual gas over- 


head from the high pressure reabsorber, 
with necessary makeup from the high 
pressure residue system. The dehydra- 
tion unit is designed to remove water 
from 145,000,000 cu ft at 100 F and 
1365 psig maximum conditions. Plant 
fuel gas is taken from low pressure re- 
absorber overhead residue and any 
needed make-up comes from the other 
reabsorber overhead. 

Continuing with the rich oil from the 
primary absorbers, this stream is taken 
through both the high pressure and the 
low pressure rich oil vent tanks, the 
pressures reduced to about 535 and 
300 psig respectively. This flashed rich 
oil, having lost some of its lighter com- 
ponents in these two steps is pressured 
on to the main oil exchangers, followed 
by the hot oil flash tank, thence to the 
direct-fired rich oil heaters and into 
the primary still. Interestingly enough, 
the vapor taken off in the hot oil flash 
tank, is led directly to the primary still, 
bypassing the heater and going into the 
still on the same feed tray on which the 
heated rich oil enters. 

Most of the light hydrocarbons are 
removed in the primary still from the 
rich oil at essentially 200 psig and the 
partially denuded oil goes directly to 
the secondary still and is stripped of its 
natural gasoline and its overhead 
stream is totally condensed, all at about 
35 psig. Steam is employed for strip 
ping in both stills, and the lean oil is 
returned to its cooler, and periodically 
to the purifying still as outlined Jater. 
Condensate still excess reflux and the 
secondary still overhead are combined 
and sent to the accumulator. for the ptr 
mary still overhead stream, and since 
these three streams contain only 4 
small amount of methane, the combi 
nation goes to fractionation via heat 
exchangers and to the depropanizt 
column. 

The condensate from the inlet 


THE PETROLEUM ENGINEER, December, 1954 











FIG. 2. Still overhead condensers. 


scrubber, pressure on which is reduced, 
in two stages to about 115 psig goes to 
an exchanger and then with a small 
stream of partially stripped oil and a 
secondary still side stream is led to a 
direct-fired heater and to the condens- 
ate still from which an overhead gaso- 
line-and-lighter. stream is taken, the 
condensate of which goes to the pri- 
mary still accumulator as noted above. 
From the condensate still bottom comes 
a stream of absorption oil-fuel oil mix- 
ture that without additional heat goes 
io the oil purifying still. This stream is 
heated in a circulatory system, and 
flashed in the still, heated again, etc., 
to about 555 F to distill overhead the 
absorption oil, leaving behind the small 
amount of fuel oil recovered. This cir- 
culation routine is for the purpose of 
vaporizing overhead the absorption oil 
without subjecting it or the fuel oil to 
incipient cracking temperatures, should 
it be attempted to vaporize all the 
absorption oil at one pass through 
heater and still. A small stream is with- 
drawn from the circulating pump, is 


A ia é 5 


ee Ny seca  peveoracapnat Ti: 


} 
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FIG. 3. In foreground; two dry-type dehydrators. 


cooled in a shell-and-tube unit and sent 
to storage as fuel oil. The oil purifying 
still uses about one-third of all the 
steam destined for the secondary still 
for stripping, and this steam goes with 
the absorption oil vapor to the bottom 
of the secondary still. 

From the side of the condensate still 
a small stream goes to the kerosine 
stripper for the kerosine yield, steam 
being used to strip it to the required 
flash point and distillation range. 


Fractionation of Raw Product 

Vapors from the accumulator for 
the primary still top product contain a 
small amount of methane, and these 
vapors are led to the demethanizer, 
after being compressed. The action of 
the demethanizer is described as a 
combination of fractionator and 
absorber. 

It uses depropanizer bottom raw 
gasoline with essentially all the bu- 
tanes in it as an absorption medium. 
A reboiler is connected to the column, 
and a side heater operates immediately 


ac wa nates 


below the feed tray. Two intercoolers 
are installed in the column above the 
feed tray. 

Residue gas passes overhead, is 
sent through a scrubber and is re- 
compressed and sent into the high pres- 
sure (520 psig) reabsorber column. This 
step is necessary since the residue gas 
stripped by the gasoline takes over a 
small portion of the reflux-absorption 
gasoline, and this is recovered by send- 
ing the recompressed gas through the 
high pressure reabsorber. Any portion 
of this stream, recovered finally in the 
primary still overhead accumulator, 
that may revaporize there goes again to 
the demethanizer in a sort of recycle 
system. 

The demethanizer is controlled by 
the bottoms temperature so that a very 
small amount of methane remains in 
the bottoms, the amount being deter- 
mined by the amount of methane that 
can be permitted in the LPG product. 
The stream from the demethanizer bot- 
tom goes with the primary still over- 
head accumulator—three streams—to 


FIG. 4. Two of three banks of main oil exchangers. FIG. 5. Side view of (B&W) boiler showing air preheate 
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Each of these seven-stage Class CHTB I-R pumps is on lean oil service’ 
discharging to absorbers at three pressure levels: 400, 700 and 1450 
PSIG. Note the neat arrangement of three sets of discharge lines. 


This 2-stage, motor-driven Class 
ES compressor handles still vapors. 


Ingersoll-Rand SFLA pumps, with 
integral mechanical shaft seal, on 
reflux service. 


Three I-R Type SVG 6-cylindef 
gas engine compressors handle 


flash gas, to demethanizer. 


These four PSVG8 380 kw gas 
engine generators supply all 
plant electric power. 


¥ 
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GAS & DIESELENGINES «+ 


TURBO-BLOWERS 


To obtain more information on products advertised see page E-37 


This outstanding natural gasoline 
plant, engineered and constructed by 
Stearns-Roger Manufacturing Co. pro- 
cesses 190 million cubic feet of natural 
gas per day. 

Ingersoll-Rand equipment is used 
throughout the processing operations 
at Pledger. Centrifugal pumps, rang- 
ing in size from 3 hp Motorpumps to 
2000 hp double-case lean oil feed units, 
handle the plant’s liquid products in 
all stages of preparation. I-R com- 
pressors, in steam, electric and gas- 
engine-driven types, fill the plant’s 
compressor requirements—and I-R 
gas engines generate 1520 kw of auxili- 
ary power. 

The new Pledger Gasoline Plant is 
another excellent example of how 
Ingersoll-Rand can meet the needs of 
the processing industry with equip- 
ment that is known the world over for 
dependability and fine workmanship. 
Our branch offices will be glad to help 
solve your pumping, compressing or 
power-generation problems. Their long 
experience is at your service. 


14-101 


VACUUM EQUIPMENT «+ AIR & ELECTRIC TOOLS 
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the depropanizer. Top product from 
this is an ethane-propane mixture; a 
regular LPG stream may be taken as a 
side stream if wanted, and the depro- 
panizer bottoms, less the small ab- 
sorber oil drawoff for the demethanizer, 
goes to the stabilizer and contains all 
the butanes and natural gasoline from 
the operation. The LPG stream may 
be taken from about the 35th to the 
37th tray—up from the bottom—of 
the depropanizer. 

The uncondensed vapors from the 
depropanizer reflux accumulator are 
sent to a recompressor and brought to 
470-500 psig. Depropanizer accumu- 
lator overhead liquid joins the vapor 
product stream at its point of discharge 
from the recompressor and this com- 
_ bined stream goes to the LPG product 
accumulator. 

The stabilizer, to which the depro- 
panizer bottoms is sent, makes over- 
head a mixed butanes stream, and the 
bottoms is a gasoline to such vapor 
pressure as the market requires at any 
given time. All of the overhead con- 
densate stream is sent to the butane 
splitter tower to separate isobutane 
from normal butane. This isobutane 
stream off the top of the butane split- 
ter is essentially pure isobutane, and 
goes directly to storage, a very prem- 
ium product. The normal butane bot- 
toms. goes to the LPG accumulator, 
joining the depropanizer overhead 
stream. From this accumulator a 
motor-driven triplex power pump takes 
suction on this LPG accumulator and 
discharges it at 1000 psig into a pipe 
line for delivery through filters and 
then dual metering stations equipped 
with recording gravitometers. Con- 
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Simplified flow chart of the Pledger, Texas, plant of Southern Production Company 


tinuous samples are taken “around the 
clock” every day by automatic equip- 
ment located just upstream from the 
meters. 


Water Condensate System 


Two systems are employed in this 
plant, a “clean” and a “dirty” system. 
Two headers are provided for the clean 
system, because of the difference in 
the temperature of the condensates. 
From the hot well of the surface con- 
denser for the high pressure lean oil 
pump turbines one header handles only 
this hot well condensate, which is rela- 
tively cool, goes through heat exchang- 
ers and directly to the deaerating heater 
in the boiler plant. Depropanizer re- 





FIG. 6. Gas-fired heaters; 1. to r., OP still heater; condensate heaters; rich oil heaters 
(Born). 
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boiler condensate, also condensate from 
the butane splitter (reboiler), and from 
the gas heater that regenerates the de- 
hydration agent, all are taken via the 
second clean header, as a liquid but at 
a temperature not far below boiling and 
goes first to the condensate flash tank, 
next to the condensate skimmer tank 
after being cooled enroute. 

The condensate skimmer tank is a 
vessel maintained at essentially atmos- 
pheric pressure and the dirty condens- 
ate header collects and sends into it 
condensate from the different still ac- 
cumulators, the sales gas heater and the 
heater on the fuel gas line. Here the 
hydrocarbons remaining in the con- 
densate are removed, either as liquid 
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showing process routine, products made, and the various refining steps in the process. 


or as vapor escaping to the atmosphere. 
Water from this skimmer tank then 
goes to the oil removal unit where more 
oil is removed, the condensate is fil- 
tered and goes to boiler feed-water stor- 
age and eventually into the deaerator 
heater. This boiler feed water tank also 
receives the makeup water directly 
from the water treating system. 


Steam System 
The design estimated steam demand 
of the plant, at about 84,090 Ib per hr 
is supplied by 3 integral furnace type 
boilers, fed by 2 turbine-driven feed 
pumps. These boilers are equipped with 
both induced-draft and forced-draft 


fans driven by electric motors and pro- 
duce 42,000 Ib per hr of steam each, 
at 305 psig and 522 F at the super- 
heater outlet. Steam is used normally at 
300 psig in all the high pressure serv- 
ices such as turbines. The exhaust steam 
from this high pressure system is hand- 





FIG. 7. LPG pipe line pumps. 


led by two 60 psig systems, one a 
clean steam system and one a dirty 
steam system. 


Water System 

Two deep wells and one shallow well 
supply the plant’s water requirements. 
The shallow well water goes directly 
to a treating unit and from this unit it 
is pumped into a filter and purifier and 
then up into the elevated water tank. 
Part of this water is bypassed to a zeo- 
lite softener and is then used as boiler 
feed makeup. This high tank supplies 
domestic water for the camp and all 
other purposes and can be used in emer- 
gency to feed the boiler, such as in the 
breakdown of the condensate system. 
Water from the deep wells is sent to 
raw water storage and supplies the cool- 
ing tower makeup, domestic water 
treater makeup, the fire system, bear- 
ing water and the backwash water for 
the oil removal units described above. 


KEROSINE > 


A constant head of water on this sys- 
tem is assured by the installation of 
two pressure switches for starting and 
stopping the pump motors. 

The plant cooling system includes a 
4-cell, induced draft counter-flow cool- 
ing tower with 4 vertical cooling water 
pumps, along with the piping system to 
the exchangers, condensers and cool- 
ers. pH control on the water is main- 
tained by a 3000-gal sulfuric acid stor- 
age tank and a small acid receiver to 
contain about 1 day’s supply of acid. 
An automatic pH controller governs 
the acid addition rate, actuated by the 
pH of the treated water. A chlorine in- 
jection system combats algae growth. 

Jacket water cooling is a closed sys- 
tem that cools the generator engines 
and the compressor engines also, and 
employs a jacket water storage tank, 
with two pumps, and also an aerial 
cooler that is operated automatically, 
actuated by the temperature of the out- 





FIG. 8. Refrigeration unit for demethanizer (Carrier). 
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For detailed 
information, write for 
Bulletin #3006. 


Cal-Fin Bayonet Tank Heaters have been designed 
for easy, low cost installation in medium and small 
tanks. No inside welding is required. 
Standard unit is supplied complete with 6” — 
150 lb. tank nozzle bolted to heater flange. 
The Cal-Fin main tube provides unusually high heat 
output, and the horizontal installation makes it possible 
to run the fluid level of the tank as low as 24” 
without exposing the heating surfaces. Six sizes are 
available with surfaces from 45 to 274 sq. ft. 


ir rr | drayer-hanson 


INCORPORATED 


LOS ANGELES 1, CALIFORNIA 






















going water. The refrigeration water is 
also in a closed system, having a smal] 
chilled water surge tank and two 
pumps. Water is chilled in the refriger. 
ation unit evaporator, pumped through 
the demethanizer feed chiller, the top 
and bottom intercoolers of the de. 
methanizer and returns to the chilled 
water surge tank. The refrigeration 
system is powered by a turbine that jg 
controlled automatically, actuated by 
the cold water temperature. 


Plant Fuel System 


The low pressure reabsorber residue 
gas and such quantities of high pres. 
sure reabsorber gas as is needed for 
makeup is the plant fuel gas supply, 
On its way to the fuel gas stop tank the 
low pressure reabsorber residue is ex- 
panded in the depropanizer vapor re- 
compressor from 295 to 50 psig, to 
power that unit, any excess of gas for 
this operation bypassing the recom- 
pressor direct to the storage or stop 
tank through a pressure reducer regula- 
tor. The fuel gas goes to the fuel header 
from the direct-fired heaters, reduced to 
30 psig; then to boiler fuel gas header 
and is reduced to 25 psig; finally the 
remainder to the recompressor fuel gas 
header, and the generator fuel gas 
header, reduced to 1 psig. A portion of 
this stream is reduced to 20 psig, goes 
through an odorizer and positive dis- 
placement meter and is consumed in 
heating offices and the employee camp. 


Plant Air System 


Two main parts of the air system are 
the instrument air and the starting and 
utility air systems. Two compressors 
with aftercoolers send air into a Ie 
ceiver at 50-60 psig which supplies air 
at this pressure range to all instruments 
except the combustion controls; these 
use air at 40 and at 28 psig. Starting 
air is supplied by 2 compressors, | elec- 
tric motor driven and 1 gas-gasoline et- 
gine driven, pumping air into the re- 
ceivers at 250 psig, which is used to 
start the generators and the main Ie 
compressors. From these receivers also 
100 psig air is led off as general utility 
air, and as emergency instrument alt 
makeup, at about 40 psig. 


Emergency Shutdown Systems 


Three separate systems cover the 
plant’s emergency shutdown needs. In 
each of them pressure must go off to 
shut down the plant. Ordinarily the op 
erating medium is 1800 psig gas from 
the inlet stream and this is reduced 10 
two stages to 175 psig, and finally 1 
40 psig before it goes to the 3 emer 
gency systems. To shut off the inlet gas 
lines, gas at the 175 psig stage is em 
ployed, piston-operated shutoff valves 
being installed on these lines. * * * 
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FIG. 1. Flow diagram of waste handling system, Sun Oil’s Sarnia refinery. 


in Ontario, the pollution problem 


resulting from refinery operation solved by 


Bio-oxidation of Plant Wastes 


EARLY in October 1953, prior to the 
initial processing operations at its Sar- 
nia refinery, the Sun Oil Company 
Ltd., developed plans and _ initiated 
construction of facilities for the biolog- 
ical oxidation of phenolic compounds 
in the refinery wastes. The speed of 
design and construction of these facili- 
lies was made possible by investiga- 
lions made of this problem by other 
companies. Results of these studies 
were made available to the Sun Oil 
Company. 

The Dow Chemical Company of 
Midland, Michigan, has studied the 
bio-oxidation of phenols for many 


tinea 








: *Part of a paper given before Purdue Uni- 
ersity Industrial Waste Conference, May, 1954. 
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years. The Imperial Oil Company, Ltd., 
had recently completed a study of the 
Dow processes as applied to oil refin- 
ery wastes. Throughout the period of 
design, construction, and initial opera- 
tion the knowledge of bio-oxidation 
obtained by these companies was sup- 
plied by A. D. McRae of the Imperial 
Oil Company and T. J. Powers of the 
Dow Chemical Company. This co- 
operation enabled the Sun Oil Com- 
pany to establish something like a 
record in the speed of design, construc- 
tion, and placing in operation of a 
full-scale dephenolization unit. 

In the original design of the refinery 
sewer system the engineers of the Sun 
Oil Company anticipated certain waste 






1954 


waters containing oxygen-consuming 
pollutants would require secondary 
treatment following primary gravity 
separation of oil. All drainage in the 
refinery was segregated into cooling 
water, contaminated storm drainage, 
uncontaminated storm draining, sani- 
tary sewage, and process sewer systems. 
The total of these effluent streams aver- 
ages 14,000,000 gal per day. Over 90 
per cent of the phenols, sulfides, mer- 
captans, and other water soluble con- 
taminants are found in the process 
sewer system that collects process con- 
densate waters from vessels and tow- 
ers, pump gland leakage, and desalt- 
ing waste water. 

As shown on the flow diagram 
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FIG. 2. View of the separator and biological treatment area from the refinery process area. 


(Fig. 1) this process waste flow, aver- 
aging 250 gpm or approximately 350,- 
000 gal per day, flows through a con- 
crete API single-section gravity-type 
separator, for removal of free oil. At 
the outlet end of the separator, a self- 
priming centrifugal pump rated at 500 
gpm at 35 psig transfers the waste 
water to an earth-wall oxidation basin, 
90 ft long, 65 ft wide, and 10 ft deep. 
The water enters the bottom of the 
basin through a next of 40 Penberthy 
mixing eductors. 

A rotary compressor, rated at 500 
cfm at 7 psig, supplies air to the educ- 
tors to supply oxygen and provide inti- 
mate mixing. The overflow from the 
aeration basin is through a peripheral 
slit-pipe flume to a large concrete API 
gravity separator originally designed 
for oil-removal service. This separator 
is equipped with continuous flight 
scrapers and serves as a secondary set- 
tling tank for bacterial sludge. A posi- 
tive displacement type, 125 gpm, 43 
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FIG. 3. View of the oxidation basin during construction. 


psig, sludge pumps returns the settled 
bacterial floc to the oxidation basin 
and the treated water flows from the 
secondary separator to the St. Clair 
River. Piping has been provided to re- 
circulate all or a portion of the oxida- 
tion basin effluent during periods of 
low volume feed and when the refinery 
is shut down. Views of the process sep- 
arator and the oxidation basin are 
shown in Figs. 2 to 6. 

These modified activated sludge fa- 
cilities were placed in operation at the 
middle of November, 1953, in time to 
treat the first waste waters from the 
refinery. Two tank truck loads of bac- 
terial sludge from the Dow Chemical 
Company waste treatment plant at 
Midland, Michigan, were obtained for 
initial seeding. The approximate cost 
of the new facilities was $25,000. 
This does not include the value of pre- 
viously installed equipment including 
the process separator, secondary set- 
tling tank, the sludge return pump and 
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the process water collecting system. 
Experience through the first 5 
months of operation indicates an initial 
phenol content in the process waste 
feed of 100-150 Ib per day. Numerous 
start-up and mechanical difficulties as 
well as climatic conditions, as de 
scribed below, have interfered with 
efficient performance, yet over 95 per 
cent removal of phenol and 100 per 
cent removal of sulfide has been ef- 
fected when operating conditions are 
normal and equipment is performing 
properly. Efficient operating conditions 
include a bacterial sludge volume index 
of 3-4 per cent, a temperature range 
of 65-80 F, and a pH range’of 7.0-8.5. 





FIG. 4. Close-up of oxidation basin during construction. 
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Experience indicates that the proc- 
ess will operate with a temperature as 
low at 60 F. Dissolved and emulsified 
oil concentrations as high as 150-200 
ppm, phenol concentrations up to 200 
ppm, and sulfide concentrations as 
high as 250 ppm have had no pro- 
nounced harmful effect on the biologi- 
cal activity. In the case of all such fac- 
tors, it is important to avoid sudden 
or “shock” loadings whenever possible. 

It has been noted that the organisms 
can remain inactive for several days, 
under adverse conditions, and then re- 
gain their former activity with the 
return of normal temperature and food 
supply. Each jet aerator or eductor in 
the oxidation basin supplies 50 Ib of 
oxygen or a total of 2000 lb of oxygen 
per day from the air into the waste 
water to oxidize the 100-150 Ib of 


phenol, considerably in excess of the 


theoretical required amount. The aera- 
tion tank loading is equivalent to 5 Ib 
of phenol per 1000 cu ft of tank vol- 
ume, and the applied air rate is equiva- 
lent to 0.1 cu ft per minute per square 
foot of aeration surface. Total power 
requirements amount to approximately 
60 hp. 

_ Among the difficulties encountered 
IN Operation, low temperature below 
the 55 F minimum has been the most 
troublesome. Steam, when available 
from the refinery is introduced through 
l-in. steel pipe coils with submerged 
exhausts into the oxidation basin. Re- 
cently, a direct-contact 2,500,000 Btu 
per hour water heater has been in- 
Stalled. 

High oil content in the feed, al- 
though apparently not toxic to the or- 
ganisms and is actually partially oxi- 
dized, is adsorbed on the biological 
floc and floats the latter to the surface 
of the basin thefeby removing organ- 
isms from the process. Change in feed 


* FIG. 5. View of basin during cperations on refinery wastes. 
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water characteristics, including varia- 
tions in pH and type and concentration 
of phenolic content, interferes with the 
acclimatization of the bacteria to the 
waste water. 

The secondary settling tank was 
originally designed as an oil-water sep- 
arator and is over-sized and not of 
conventional design for biological 
sludge recovery. Mechanical difficul- 
ties with the pumps during initial op- 
erating and the usual start-up problems 
associated with a new refinery pre- 
sented difficult operating conditions. 
There have been periods, for example, 
when the refinery units were not oper- 
ating, and there was no continuous 
flow of waste process water. During 
such periods, it was necessary to recir- 
culate water in the biological treatment 
unit and chemical-grade phenol was 
used to continue the food supply. 

Additional experience, warmer 
weather, and continuous normal op- 
eration of the refinery are permitting 
more effective operation of the biologi- 
cal treatment facilities. It is anticipated 
that additional equipment will be in- 
stalled to maintain continuity of opera- 
tion. 


FIG. 6. Close-up of oxidation basin during operation. 








A check on the efficiency of dephen- 
olization was made by a field party of 
the Canadian Section of the Interna- 
tional Joint Commission in late Jan- 
uary 1954. The phenol removal at the 
time of the tests was better than 95 
per cent. The average daily phenol dis- 
charged to the river was 5 lb. Gordon 
Henderson, manager of the Sarnia re- 
finery of the Sun Oil Company and the 
company management can well be 
congratulated on this contribution to 
pollution abatement in general and the 
international waters in particular. It is 
hoped that when sufficient operating 
data has been accumulated, Henderson 
can be persuaded to give a paper that 
will give a complete picture of the de- 
tails of design and operation of this 
unit. 

The details of the treatment plant, 
dimensions, equipment, operation, etc., 
were made available by H. F. Elkin of 
the engineering division of the manu 
facturing department of the Sun Oi! 
Company. I want to thank the officials 
of the Sun Oil Company and Elkin in 
particular for their co-operation in 
making this material available. 

kk * 





Shell’s Iso-pentane Plant, Britain’s First 


Britain’s first iso-pentane plant is 
under construction at Shell’s Stanlow 
Refinery, Cheshire, England. Scheduled 
for completion in 1955, it will have a 
column, 200 ft high, believed to be the 
tallest of its kind in the world. 

Expected to cost $1,400,000, the 
new plant will have an output of 
5,000,000 tons annually. 

At this new plant debutanized light 
platformate will be led through a steam 
preheater to the depentanizer where the 
pentanes will be removed as a top 
product. The bottom stream, depen- 
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tanized light platformate, will be run 
down to ‘aviation cOmponent storage. 
The de-iso-pentanizer, a 200-ft col- 
umn, will contain 140 Turbo-grid 
trays and.-will receive 2 streams via 
steam ‘heaters, the pentane fraction 
produced above and debutanized 
straight run gasoline, and produce iso- 
pentane as the overhead stream. The 
bottom product consisting of de-iso- 
pentanized straight run gasoline plus 
the normal pentanes from the plat- 
formate will be blended into moto: 
fuel. C. M. J. 
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FIG. 1. Once-through process has double reaction in autoclave 
followed by dissociation of unconverted raw materials. 


el 


FIG. 2. Unconverted gases recompressed and returned to auto. 
clave under high temperature. 


New Carbamate-to-Urea Process Disclosed 


Simple recovery and recycling methods featured; 


76% of raw materials converted to desired product 


A NEW carbamate-to-urea process 
was revealed to the industry at the 
March meeting of the American Insti- 
tute of Chemical Engineers, Washing- 
ton, District of Columbia, in one of the 
symposium papers on chemical engi- 
neering in the fertilizer industry. Prin- 
cipal uses of urea are as a fertilizer 
high in nitrogen content and as a raw 
material for plastics. 

Principal features and advantages of 
the process — developed by Chemical 
Construction Corporation — were said 
to be an efficient conversion of raw ma- 
terial into urea— 76 per cent com- 
pared to 40-70 per cent for other proc- 
esses — and simple recovery of excess 
raw materials and excess unconverted 
ammonia. 

Presented by L. H. Cook, Chemical 
Construction Corporation, the paper 
outlined the chief points of four other 
common urea processes, each distin- 
guished from the other chiefly by a 
different method of recovering and re- 
cycling the two raw materials. 

All commercial processes are varia- 
tions of the basic, once-through 





*Eastern Editor. 
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EUGENE B. BRIEN* 


method in which the gases not con- 
verted in the first pass are removed 
from the system (Fig. 1). ‘ 


Basic Process 

Ammonia and carbon dioxide are 
fed to the urea autoclave (1) in a 2-to-1 
mole ratio and undergo the following 
reactions: 

CO, + 2NH, = NH,COONH, 

(ammonium carbamate) 

The carbamate is then dehydrated in 
the same vessel to urea: 


NH,COONH, = H,O +- 
NH,CONH, (urea) 


The first reaction is highly exother- 
mic; its excess heat is normally re- 
moved through a heat transfer surface 
in the autoclave. The reaction product 
(urea, water, unconverted carbamate) 
leaves the autoclave for the carbamate 
decomposer (2) in which the carbamate 
is dissociated into ammonia and car- 
bon dioxide. These unconverted gases 
are usually sent to a byproduct fertili- 
zer plant wherein the ammonia is re- 
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covered as ammonium sulfate and the 
carbon dioxide is vented. As neither of 
the unconverted gases is returned to the 
autoclave, the process is called the 
once-through process. 

The urea soultion remaining in the 
decomposer after the gases are re 
covered is first concentrated, crystal- 
lized, dried, cooled, and bagged. 

The process is currently followed in 
Germany by I. G. Farben, in England 
by I. C. I. and until recently, when it 
changed to the recycle process, it was 
followed in the United States by Allied 
Chemical and Dye Corporation. 


Chemico Process 
In the lafest process (Fig. 6), a 6-to-l 
ratio of liquid ammonia and carbon di- 
oxide is fed to the urea autoclave (1). 
Use of 200 per cent excess ammonia 
and certain features in the plant per 


mit a theoretical carbamate-to-urea 


conversion of 83 per cent. Conditions 
in the autoclave are such that a heat 
transfer surface is not required. 
Effluent from the autoclave flows to 
the excess ammonia separator (2) 
where distillation removes 98 per cent 
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FIG. 3. Ammoniacal aqueous solution of ammonium carbamate 
returns unconverted gases to reaction vessel. 


of the excess ammonia. Removed over- 
head, this gas is sffficiently dry and 
free of carbon dioxide to be condensed 
with water and returned immediately 
to storage for re-use. 

Bottoms from the separator flow 
under low pressure to the carbamate 
decomposer (3) where the remaining 
ammonia and carbon dioxide, uncon- 
verted in the first pass, are removed 
and sent to the CO, absorber (4). Car- 
bon dioxide is absorbed from the mi- 
ture with a solvent, thus freeing the 
ammonia for compression and return 
to storage. 

The solvent-containing CO, is re- 
moved and vented, or recycled. 

The aqueous solution of urea that 
leaves the carbamate decomposer (3) 


as bottoms is concentrated in an evap- © 


orator and finished in the normal way. 
Several notable advantages are 


claimed for this process, compared to 
other processes with lower conversion 
ratios. 

The carbon dioxide to be com- 
pressed, purified, condensed, and re- 
circulated is almost halved, the heat 
transfer surface in the autoclave is 
eliminated and the amount of am- 
monium carbamate to be handled is 
reduced by %. 

Total costs for a Chemico urea plant 
capable of bagging 150 tons urea per 
day are placed at around $3,250,000, 
although actual costs can vary up and 
down from that sum depending upon 
plans. 


Hot Gas Recycle Process 
This process was first reported by 
the Fiat papers. It is characterized by 
the separation in the carbamate de- 
composer of unconverted gases and by 
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FIG. 4. Inert oil slurry, recycled to urea autoclave, acts as carrier 
of heat and ammonium carbamate. 


their recompression for recycle to the 
autoclave, as is shown in Fig. 2. 


Solution Recycle Process 

The solution recycle process returns 
unconverted gases as an ammoniacal 
aqueous solution to the autoclave 
where they are joined with fresh am- 
monia and carbon dioxide (Fig. 3). The 
process uses 150 per cent excess am- 
monia and achieves a carbamate to 
urea conversion of about 70 per cent. 

The autoclave (1) overhead flows to 
the excess ammonia separator (2). 
Eighty-four per cent of the excess am- 
monia is separated overhead, con- 
densed, and sent to storage. The re- 
maining bottoms flow to the first car- 
bamate decomposer (3) in which a 
fairly dry ammonia-carbon dioxide 
stream is removed overhead, and passes 
to the primary absorber. The mix- 
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FIG. 5. Ammonia is absorbed in urea nitrate solution, de- 
sorbed, compressed, liquefied and recycled to autoclave. 
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FIG. 6. New process has 83 per cent theoretical conversion rate, 
lower capital equipment per ton of urea. 
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ture of urea, water, ammonia, and un- 
dissociated carbamate removed from 
the bottom of the decomposer enters a 
second decomposer (5) where free am- 
monia, water vapor and the remaining 
carbamate are driven off overhead and 
into the second absorber (6). Water in 
this stream is condensed and the am- 
monia and carbon dioxide reabsorbed, 
leaving an ammoniacal aqueous solu- 
tion of ammonium carbamate. Re- 
turned to the primary absorber (4), the 
aqueous solution contacts overhead gas 
from the primary decomposer; the re- 
sulting solution is returned to the auto- 
clave for another pass. 

The solution removed as bottoms 
from the second decomposer is urea; 
it is finished in the regular manner. 


Oil Slurry Recycle Process 

In the oil slurry recycle process, 
a suspension of carbamate in oil is fed 
to the autoclave (1) along with a 2-to-1 
ratio of ammonia and carbon dioxide 
(Fig. 4). 

Effluent from the reaction vessel 
is sent to the carbamate decom- 
poser (2) where the unconverted car- 
bamate is dissociated into an am- 
monia-carbon dioxide gas mixture. The 
mixture is removed overhead and 
comes in contact with oil in the slurry 
vessel (3) in which fine ammonium 
carbamate particles form and remain 
in suspension. This oil slurry is re- 
cycled to the autoclave. 

Bottoms from the decomposer con- 
taining urea, water and oil, flow to the 
oil separator (4) where the oil is sep- 
arated by decantation and returned to 
the slurry vessel, and the bottoms, an 
aqueous solution of urea, are finished 
in the usual manner. 


Gas Separation Recycle Process 

In the gas separation process 
(Fig. 5), a slight amount of excess am- 
monia is fed to the autoclave (1). Efflu- 
ent from the reaction vessel enters the 
carbamate decomposer (2) where the 
carbamate is dissociated into ammonia 
and carbon dioxide. The remaining 
urea solution is removed as bottoms 
and finished. The overhead gas mix- 
ture flows to the ammonia absorber 
(3) where the ammonia is absorbed in 
an aqueous urea nitrate solution, thus 
liberating carbon dioxide that may be 
vented or recycled. The urea nitrate 
solution is pumped to the ammonia de- 
sorber in which the ammonia is re- 
moved. It is then compressed, liquified 
and returned to process. The desorber 
solution is returned to the absorber for 
re-use. 


Chemico Plant in Japan 
Features of the Chemico process 
have been in commercial operation at 
the large urea plant of Sumitomo 
Chemical Company in Japan. * * * 
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Your questions on refining and gas processing 


problems answered here. Send yours in today! 


TECHNICAL FORUM 


synthesis of Fiber Products 


What are the essential raw mate- 
rials, intermediates, and steps in the 


synthesis of the following (trade-named) © 


products: Dacron, Nylon, Saran fibers? 
We are interested especially in the part 
that petroleum and natural gas hydrocar- 
bons play in producing these — es 


A The following answer gives 
merely the basic chemistry in- 
volved in the formation of the poly- 
mers used in these synthetic fibers. No 
attempt is made to discuss the very im- 
portant steps of the physical treatment 
of the polymer in its conversion to syn- 
thetic fiber. Nor is the manufacture of 
acetylene, benzene, butadiene, and 
ethylene from petroleum discussed 
here as the literature on these opera- 
tions is extensive and accessible. The 
manufacture of ammonia from natural 
gas is an equally well known develop- 
ment. The co-oxidation of ammonia 
and methane to hydrogen cyanide, 
HCN, is an established operation; the 
HCN made is neutralized with caustic 
alkali to give sodium cyanide. Chlo- 
tine is obtained by the electrolysis 
of sodium chloride which also yields 
hydrogen. Hydrogen and chlorine are 
burned to hydrogen chloride. If cell 
hydrogen is not available hydrogen 
from the reforming of natural gas or 
propane can be used instead. Thus 
all of the raw materials except chlorine 
can be obtained from petroleum or nat- 
ural gas hydrocarbons. 

Dacron—Dacron is a polyester fiber 
developed by Imperial Chemical In- 
dustries, Ltd., of Great Britain and in- 
troduced in this country by DuPont. 
The Dacron raw materials are ethylene 
glycol and terphthalic acid. The over- 
all basic chemical reaction for the 
formation of the polyester is given by 
equation (1) below: 


nC,H,OH), = + 
Ethylene glycol 


n HOOC*C,H,*COOH = 
Terphthalic acid 


HOC,H.O OC*C,H,*COOC,H,O 
’ Polyester 


Water 


De*C,H,COOH + n H,0 -» @ 





Ethylene glycol is made from ethylene 
separated from refinery gas or prepared 
by the cracking of light paraffins, 
chiefly ethane or propane. Terphthalic 
acid is made by oxidation of para- 
xylene recovered by fractional cry- 
stallization from either petroleum or 
coal tar mixed xylene isomers. The pe- 
troleum xylenes are now available in 
quantity in product streams from cat- 
alytic hydro forming operations. 

Nylon—Nylon is the polyamide 
fiber developed by DuPont. The poly- 
mer is made by the reaction of adipic 
acid with hexamethylene diamine 
which is given simply by the following 
overall reaction: 


n HOOC C,H,.COOH + 
Adipic acid 

n H,NC,H,.NH, = 
Hexamethylene Diamine 


H.NC,H,,NH 


OC*C,H,COHN,H,.NH 
Polyamide 


OCC,H,,COOH +nH,O . . (2) 
n-l 


Adipic acid is made from cyclohex- 
ane separated from natural fractions or 
made by the hydrogenation of benzene 
from petroleum or coke oven sources. 
The cyclohexane is oxidized with at- 
mospheric oxygen. The reactions are 


C,H. + 2.50, = 
Cyclohexane 


HOOC C,H,COOH + H,O 
Adipic acid Water 
eS eee ck ee (3) 


or 


C,H,2 + % O, = C,H,,OH 
Cyclohexanol 
(4) 


C,H,,OH a yy O. — 
C,H,,O + H,O 
Cyclohexanone... . (5) 


C,H,,O0 + 3/2 O, = 
HOOC C,H,COOH 
Agee... www ew & 


Hexamethylene diamine can be made 
from the adipic acid so obtained by the 
following reactions: 
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2NH.,, + HOOC C,H,COOH 
Ammonia Adipic acid 
= H,NOCC,H,CONH, + 2H,O 
Adipamide Water 
ee eee (7) 


H,NOCC,H,CONH, = 


Adipamide 

NCC,H,CN + 2H,O 
Adiponitrile Water. . (8) 
NCC,H,.CN + 4H, = 
Adiponitrile 

H,N°C,H,,°NHe 
Hexamethylene diamine. . (9) 


Cheaper methods for the diamine are 
based on converting furfural or petro- 
leum butadiene to adiponitrile which 
in turn is reduced to the diamine. Fur- 
fural is converted to adiponitrile in an 
over-all yield of about 75 per cent by 
the following reactions: 

Catalytic decarbonylation of furfural 
to furan 


HC—CH HC—CH 


a ll 
HC—CCHO HC—CH +CO 
od = \4 
oO oO 

Furfural Furan 
(10) 


Catalytic hydrogenation to tetrahy- 
drofuran : 
HC—CH H,C—CH, 


ea 
HC—CH + 2H, = H,C—CH, 


bl Yd 
0 o 
Tetrahydrofuran 


(11) 


Catalytic hydrochlorination to 1,4 
dichlorobutane 


1C.—CM, 


H, C—CH, + 2HCl= 
\/ 


oO 


CI.C,H,.Cl + H,O 
Dichlorobutane . . . . (12) 





Conversion to adiponitrile in solu- 
tion 





2 NaCN + CIC,H,Cl 
Sodium Cyanide 
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NCC,H,.CN + 2 NaC 
Adiponitrile . .. . . (13 


When using butadiene the first step is 
hydrochlorination to dichlorobutane 


C,H, 2HCl 

1,3 Butadiene + Hydrogen = 
Chloride 

C,H,Cl, 

Dichlorobutane .. . . . . (14) 


This is then reacted with sodium 
cyanide to give adiponitrile 


C,H,Clh + 2NaCN = 
NCC,H.CN + 2NaCl . . (15 


Saran—Saran is made by Dow 
Chemical Company. The term Saran 
applies to a series of vinylidene chlo- 
ride polymers and copolymers. Saran 
fiber is made under Dow patents from 
a copolymer of vinylidene chloride 
with vinyl chloride. The copolymer is 
dominantly on the vinylidene side in 
composition. The vinyl chloride is 
added to decrease the resin softening 
point and increase the resin flexibility. 
The basic raw materials are ethylene or 
acetylene and hydrogen chloride and 
chlorine. 

Vinyl chloride can be prepared in 
two ways. Acetylene reacts directly 
with hydrogen chloride to give vinyl 
chloride. 


C,H, + HCl = CH,CHCI 
Vinyl chloride 
‘ (16) 


Alternately ethylene can be chlori- 
nated and dehydrochlorinated as 
shown to give vinyl chloride. 


C,H, + Cl, = C.H,Cl, 
Dichloroethane 
(17) 


C,H,Cl, = CH,CHCI + HCI 
Vinyl chloride 
oy (18) 


Vinylidene chloride may likewise be 
made in two ways. The first is the addi- 
tion of chlorine to acetylene in the 
presence of a catalyst such as ferric 
chloride. 


C,H, + Cl, = CH,CCIl, 
Vinylidene chloride 
—— (19) 


The other method is based on ethylene 
which is chlorinated under controlled 
conditions to 1,1,2 trichloroethane. On 
heating with an alkali, hydrogen chlo- 
ride is split off yielding a mixture of 
dichloroethylene isomers from which 
vinylidene chloride can be separated 
by distillation. 


C-50 


C,H, +Cl, = C,H,Cl, + HCl 
Trichloroethane 
(20) 


C,H,Cl, = CH,CCl, +HCl 
Vinylidene chloride 
key ae (21) 


To make Saran, vinyl chloride and 
vinylidene chloride are copolymerized 
in water emulsion with a peroxide cata- 
lyst. The resulting resin is converted to 
fiber. James H. Boyd. 


Perchlorato-ceric Acid, 


Will you please give us the details 

of the reagent, perchlorato-ceric 
acid, mentioned in your article published 
in Petroleum Engineer, June, 1952, page 
C-48? J D. M. L. 


aA The reagent used in this test is 
reagent grade 0.5 M perchlorato- 
ceric acid in 6 M perchloric acid and 
is manufactured by the G. Frederick 
Smith Chemical Company, 867 Mc- 
Kinley Avenue, Columbus, Ohio. This 
reagent is obtainable directly from the 
manufacturer and also a number of 
laboratory supply companies. If an or- 
der is made through a laboratory sup- 
ply company it might be wise to 
specify the manufacturer as they are 
one of the few manufacturers of rare 
earth elements of reagent quality. 
C. D. Greene. 


Additives for Lubricating Oils 


What is the chemical nature of the 
various classes of additives em- 
ployed to enhance the properties of lubri- 





CORRECTION 

In the article, “Dehydrogena- 
tion by the Houdry Process,” 
Refining and Petrochemical Edi- 
tion, November, 1954, due to 
copying errors, etc., the price of 
butane in the first line of the sub- 
head, page C-7, should read “5.5 
cents per gal,” instead of “10 
cents per gal.” Just following the 
words, page C-10, paragraph. 2, 
under “Cost of Producing Buta- 

' diene” “On the basis of this study 
the cost of butadiene is 9.88 cents 
per Ib” insert the following: “If 
normal butane is available at 5.5 
cents per gal, and 11.64 cents per 
Ib,” and continue with “if the 
cost of normal butane is 10 cents 
per gallon.” 

Also under Table 5, page C-10, 
following “Production 26,500” 
the expression should be “ton/ 
year,” instead of “ten/year.” 

— Editor 











a 


cating oils, for (1) oiliness or film strength: 
(2) detergency; (3) viscosity index im. 
provement; (4) low temperature fluidity; 
(4) carbon deposition resistance? : 


K. M.L, 


A Oiliness Agents. Fats, fatty acig 

esters, and soaps, all having ip 
common a molecule containing 
long hydrocarbon chain and a more 
active or polar portion, have beep 
used to improve friction reducing prop. 
erties of oils. Under extreme condj- 
tions of pressure, other additives are 
used to prevent the welding of metal 
surfaces. These latter substances 
usually contain sulfur, phosphorus, 
and/or chlorine in compounds such as 
sulfurized fats, phosphite esters, and 
chlorinated waxes. 

Detergents. The more commonly 
used detergents are the barium or cal- 
cium salts of sulfonic acids. These oil 
soluble sulfonic soaps act principally 
as dispersants to keep combustion prod- 
ucts suspended in the oil instead of 
settling out and depositing on engine 
parts. 

Viscosity Index Improvement. Vis- 
cosity index improvers are polymerized 
substances of extremely large molecu- 
lar dimensions. The more commonly 
used are polymerized butylene and 
methacrylate polymers. These long 
chain molecules create internal fric- 
tion within the oil, thus raising its vis- 
cosity. As the relative increase in vis- 
cosity is greater at elevated tempera- 
tures, the viscosity index is improved. 

Low Temperature Fluidity. Some of 
the methacrylate polymers are effective 
pour depressants, as are also wax/ 
phenolate and wax/naphthalene con- 
densates. These materials operate by 
retarding the formation of wax crys- 
tals or modifying their |lattice-like 
structure which would otherwise inter- 
fere with the flow of the oil. 

Carbon Deposition Resistance. The 
deposition of carbon is retarded by two 
means. First, by the use of detergents 
as mentioned above, and, second, by 
the use of oxidation inhibitors to pre- 
vent the oil from deteriorating to gums 
and lacquers which coat the hotter en- 
gine parts and are eventually con- 
verted by oxidation into coke-like de- 
posits. Three broad classes of oxida- 
tion inhibitors are commonly used: 
(1) phenolic compounds, such as di- 
tertiary butyl paracresol; (2) sulfur 
and/or phosphorus compounds, such 
as zinc dithiophosphate; and (3) nitro- 
gen compounds, such as substituted 
naphthylamines and substituted di- 
phenylamines. 

—Gerald Fisher 
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AND PETROCHEMICAL 


ERS ONALS 


> The R. W. Stafford Company, consult- 
ing gas engineers, of Evanston, Illinois, 
announces the addition of Marshall G. 
Cook to its staff. Cook was formerly ex- 
ecutive assistant division manager of the 
Indianapolis Division of Phillips Petro- 
leum Company. He has been with the 
Phillips organization in several capacities 
with offices at Chicago, Des Moines, Iowa 
and Bartlesville, Oklahoma. 


bp Dr. Everett C. Hughes, chief of the 
chemical and physical research division 
of the Standard Oil Company of Ohio 
Cleveland, has been elected chairman of 
the Division of Petroleum Chemistry, the 
largest division of the American Chemical 
Society. He will take office on January 1, 
1955, succeeding Professor Frederick D. 
Rossini, head of the department of chem- 
istry in the Carnegie Institute of Tech 
nology. 

Dr. Alex G. Oblad, director of chem- 
ical research for the Houdry Process Corp 
oration, Marcus Hook, Pennsylvania, was 
named chairman-elect, and Wheeler G. 
Lovell, associate director of research of 
the Ethyl Corporation, Detroit, was re- 
elected secretary-treasurer. 

Chosen to represent the division’s six 
geographical areas on the division execu- 
tive committee were: J. S. Ball of the 
United States Bureau of Mines, Laramie, 
Wyoming; Philip C. White of the Stand- 
ard Oil Company of Indiana, Whiting; 
Dr. Vladimir Haensel of the Union Oil 
Products Company, Hinsdale, Illinois; 
Dr. Max Neuhaus, Jefferson Chemical 
Company, Inc., New York; Dr. A. C. 
Patterson of the Standard Oil Develop- 
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W. F. Jamison, S. T. Carter, and D. W. Wells, employees of Phillips Petroleum Com- 
pany’s Judkins, Texas natural gasoline plant, recently received awards for successfully 
reviving with artificial respiration James Hamilton, who was a victim of asphyxiation of 
hydrogen and sulfide gas. George P. Bunn, manager of Phillips natural gasoline depart- 
ment, presented the awards. Be 


> John M. Olin has been elected chairman 
of the board of Olin Mathieson Chemical 
Corporation, and Thomas S. Nichols was 
named president. John W. Hames was 
elected chairman of the finance committee 


>» R. O. Norris has been appointed labora- 
tory director of Cities Service’s Petty 
Island Laboratory. He succeeds R. D. 
Kleene. 


: 


and vice president for finance. F. Stillman 

Elfred, John C. Leppart, and Stanley de J. 

— were elected executive vice presi- 
ents. 


Other officers elected were: Russell R. 
Casteel, vice president; Norman H. Col- 
lisson, vice president for operations; Don- 
ald W. Drummond, vice president for op- 
erations; R. L. Hockley, vice president 
for operations; Russell Hopkinson, vice 
president for development; Robert W. 
Lea, vice president for organization; R. B. 
Lewis, vice president for financial analy- 
sis; David T. Marvel, vice president for 
sales; Milton F. Meissner, vice president 
for operations; S. L. Nevins, vice presi- 
dent for operations; Walter F. O’Connell, 
vice president and assistant to the vice 
president for finance; Fred Olsen, vice 
President for research; Ralph A. Ostberg, 
vice president for production; J. J. Toohy, 
vice president for operations; Theodore 
Weicker, Jr., vice president for overseas 
operations; Edgar W. Taft, treasurer; 
C. C. Tallman, comptrolier; Gordon 
Grand, Jr., secretary; E. R. Van Vliet, 
assistant treasurer, and A. P. Winsor, as- 
sistant secretary. 





J. R. Mares 


>» Joseph R. Mares of Dickinson, Texas, 
after completing 25 years of service with 
Monsanto Chemical Company, has 
launched an industrial chemical consult- 
ing practice specializing in petrochemicals 
and allied products. The former vice presi- 
dent and general manager of Monsanto’s 
Texas City operations was director of the 
patent and development department at the . 
company’s headquarters in St. Louis be- 
fore moving to Texas in 1947. 


> Bruce C. Kirtley, formerly with M. W. 
Kellogg Company, recently joined the 
catalyst division of the National Alumi- 
num Corporativn in a technical sales ca- 
pacity. Headquartering in Houston, he 
will represent Nalcat in the Gulf Coast 
area. A member of the Kellogg organiza- 
tion for eight years, Kirtley was engaged 
in catalytic cracker design and, more re- 
cently, in the supervision of new unit 
start-up operations. 


> Dr. Egon I. Sudy has been appointed 
to the staff of Foster D. Snell, Inc., con- 
sulting chemists and engineers. With offi- 
ces at Jose M. Montero 2931, Montevideo, 
Uruguay and in Buenos Aires, Santiago, 
Chili, and in Sao Paulo, Dr. Sudy will be 
the technical representative for Foster D. 
nell, Inc., in Argentina, Brazil, Chile, 
and Uruguay. Previously chief chemist 
of Pharmacia, Inc. and deputy manager 
of the Paris Subsidiary of Richard Hudnut 
and Warner Brothers, Dr. Sudy has a 


Ph. D. and M.S. in chemi : 
pest University in chemistry from Buda 
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B. C. Kirtley 


ment Company, Linden, New Jersey, and 
Dr. Jerry McAfee of the Gulf Research 
and Development Company, Pittsburgh, 
Pennsylvania. 





H. B. Peters 


> H. B. Peters has been appointed chief 
engineer, refining department, of The 
Texas Company. Peters, formerly an 
assistant chief engineer, succeeds David 
W. Carswell who has retired after 37 years 
of service with Texaco, the last 17 years 
as Chief Engineer. In other promotions 
Francis Horton and J. C. Neyland, Jr., 
were appointed to serve as assistant chief 
engineers along with R. E. Nagle who con- 
tinues in the post. Peters was graduated 
from Cornell University with a B.S. in 
civil engineering in 1945. He joined The 
Texas Company as a draftsman in 1925. 


> John A. Tench has been appointed man- 
ager of the Houston refinery of Shel! Oil 
Company. He was formerly manager of 
the Martinez, California, refinery. Tench 
started with Shell in 1928 and became re- 
finery manager in 1949. In his new posi- 
tion he succeeds Paul E. Hurley, who died 
recently. ° 
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Olefin splitter for Texaco. Texas Com- 
pany has let two contracts to Catalytic 
Construction Company, for refinery -ex- 
pansion jobs. One is the over-all job of 
building some 23 miles of piping for an 
alkylation unit tie-in at Eagle Point, New 
Jersey, plant. Second is an olefin feed 
preparation splitter unit at Westville, that 
will remove olefins from refinery gases and 
vapors that will be. fed to the alkylation 
unit. Completion of both scheduled for 
December, 1954. 


x * * 


Another ammonia plant. Still another 
ammonia plant, this time based wholly on 
coke oven gas, is to be built on the I&N 
Railroad at Ketona, Alabama, by Ketona 
Chemical Corporation, owned by Hercules 
Powder Company, and Alabama By- 
Products Corporation. To be built by 
Fluor Corporation, it will have 45,000 
tons annual capacity of ammonia, to be 
operating by late 1955. 


xk * 


Lithium Chemical Plant. Manufacture 
of lithium chemicals at San Antonio, 
Texas, will be carried on by American 
Potash and Chemical Corporation, via 
plans completed recently. The company 
actually owning the plant is American 
Lithium Chemicals, Inc. Ore will come 
from the parent company’s Southern Rho- 
desia, Africa, deposits where large reserves 
are owned. Capital requirements are more 
than $8,000,000. Lithium is employed in 
the refining industry largely in the manu- 
facture of lubricating greases, especially 
the all-weather types. 


* 


Stanolind Louisiana Plant. A quarter- 
century-old refinery at Vivian, Louisiana, 
owned by Stanolind Oil and Gas will be 
closed April, 1955, that company an- 
nounces. Most, or all, of the 85 employees 
of the plant will be absorbed by the 
Brownsville, Texas, synthetic fuels-and- 
chemicals plant of the company. Equip- 
ment at the refinery will be turned over 
to Pan-Am Southern Corporation for sal- 
vage. Plant has operated on Pine Island 
and Caddo, Louisiana, crudes of late, 
largely making gasoline and jet fuel for the 
government on contracts expiring about 
April 1, 1955. 


. -F 2 


C. S. West Texas Plant. Cities Service’s 
new Gaines County, Texas, gasoline plant 
at West Seminole has been placed in op- 
eration, says Frank M. Perry, vice presi- 
dent of Cities Service Oil Company and 
manager of its gasoline and chemical op- 
erations. Plant will process originally 21 
million cu ft of raw gas from West Semi- 
nole and Russell fields. Atlantic Refining, 
Burdell Oil Company, Magnolia Petro- 
leum, Superior Oil Company, Sinclair Oil 
and Gas, Shell Oil, and Great Western 
Drilling Company, are joint owners of this 
plant, which is 22 miles east of Hobbs, 
New Mexico. 
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REFINERY PLANTS SCHEDULED FOR COMPLETION 


Anglo-Iranian Oil Company. The 120,- 
000 bbl refinery of Anglo-Iranian at Aden, 
Arabia, is 98 per cent complete, and has 
one 60,000 bbl per day crude unit and the 
sulfur dioxide production and extraction 
units on stream, report says. The 2500 
British, American and European technic- 
ians and engineers, as well as the 10,000 
Arabs, Indians, and Somalis are being 
flown home via specially chartered air- 
craft as the work nears completion. Some 
250 British and 1500 Arabs and Indians 
will replace them, to operate the refinery. 
Four steamer berths at the port have been 
completed. The second crude unit, a plat- 
former and an autofiner unit, began op- 
erations in October. 


= 2 ©® 


LPG Unit. Three new units, including 
the first LPG unit in New England, have 
been completed. LPG unit will produce 
1000 bbl daily of liquefied petroleum gases 
for New England. The other units are a 
Girbotol unit for purifying hydrocarbons 
of sulfides and a 13,500 bbl per day vac- 
uum asphalt pipe still. Formerly the lique- 
fied petroleum gas market in New England 
was supplied via tank car from Louisiana 
and Texas refineries. Engineering work 
for the LPG and asphalt plants was shared 
by J. P. O’Donnell, Engineers, and Stand- 
ard Oil Development Company. 


x*k 


Sinclair and Standard of Indiana. A 
new ammonia plant to employ byproduct 
refinery-produced hydrogen from local re- 
fineries of Sinclair and Standard of Indi- 
ana, is to be built by these two companies 
jointly. Plant will make 300 tons of am- 
monia daily, and will be the largest by- 
product hydrogen plant in the U. S. A. 
Construction starts in the spring of 1955, 
and is to be completed about a year later. 
Standard will supervise construction, and 
operate the plant, located in Hammond, 
Indiana. 


kk* 
Socony-Vacuum Oil Company. Design, 


engineering, and construction of a 20,000 
bbl per day Sovaform unit at Socony’s 


Paulsboro, New Jersey refinery has been” 


contracted by the company with Fluor 
Corporation, of Los Angeles. The work is 
to be done largely in and from Fluor’s 
Mid-Continent division at Houston, Texas. 
A prefractionating unit, revamped from a 
thermal reformer unit at the refinery, will 
be built to process 14,500 bbl per day 
naphtha feed; a new stabilizer section will 
be included. 


x kk 


Gulf Research and Development Cor- 
poration. Expenditure of $2,400,000 to 
build 2 new buildings, a tank farm. and a 
power house is the latest plan of Gulf in 
expanding its fuels and lubricants research 
facilities; the whole constituting mainly a 
new automotive research laboratory. 
Trimble Company, Pittsburgh, has con- 
struction contract, and units are expected 
for completion in 18 months. Tankage will 
triple the present capacity at the labora- 
tories; blending facilities will be expanded 
greatly in a 2556 sq ft building. New test 
engines will be installed in a 243-ft long 
building, 2-storied and with 3 one-story 
wings, and containing 17 separate engine 
testing rooms, with 3 additional cold 
rooms for tests down to minus 70 F. 






Trinidad Leaseholds (Canada). A ney 
1500 bbl per day Platformer in Trinidad’; 
Port Credit, Ontario refinery is in Oper- 
ation as the first step in the company’s 
modernization-expansion program, Plat. 
former is second unit of the type to go on 
stream in Canada. The Procon-built uni 
went on stream just five months afte 
breaking ground for it. Its design permits 
increasing its throughput to 2300 bbi Der 
day when wanted. Running now on Red. 
water and Trinidad crudes, the reformer — 
in the future will use Canadian crudes, 


xkk* 


Standard Oil Company (Ohio). Contrag 
for a 300-ton daily unit to synthesize | 
ammonia and make other nitrogen deriy. 
atives has been let to M. W. Kellogg Com. 
pany. Plant will be built in the Lima 7 
Toledo area at an estimated cost of $17, 
000,000. ? 


xk * 


Union Oil Company. Work has beep 
started on Union’s new 20,000 bbl per day | 
coking plant on a site some 14 mile © 
northwest of Santa Maria, California, ” 
Major installations will include twig ~ 
cokers, a 43-ton per day sulfur plant, and 
other general facilities. The plant, when 
it goes on stream, will use crude that it ~ 
pipelines from the Santa Maria oil field. 


xk * 


Brea Chemicals, Inc. Two multi-tube 
reformer furnaces are included _in the am- 
monia plant recently completed for Brea, 
a subsidiary of the Union Oil Company of 
California. Design, engineering, and pro- 
curement services for the furnace instal- 
lation were performed by The Girdler 
Company. C. F. Braun and Company was 
the prime contractor. Natural gas and 
steam are reformed catalytically in these 
furnaces as the first step in the preparation 
of hydrogen for ammonia synthesis gas. 
The furnace effluent is further processed 
by CO conversion and liquid nitrogen 
scrubbing. 


xkk* 


Sun Oil Company. Sun has let a con 
tract to Catalytic Construction Company 
for the process design, engineering and ~ 
construction of the new $9.000,000 anhy- 
drous ammonia plant to be built at Marcus 
Hook, Pennsylvania. Encineering work 
on the project has alreadv begun and com | 
struction work in the field is scheduled to 
begin in January, 1955, with completion 
set for November, 1955. The ammonia 
syntheses step is unique for plants of this 
size as it employs a single converter for 
the entire output. Plant will utilize by- 
product from Sun’s Houdriformer unit. 





CORRECTION 


Capacity of Pan-Am Southern 
Corporation’s new Ultraformer unit 
at El Dorado refinery, Arkansas, is 
7200 bbl daily of charge stock, in- 
stead of 730 bbl per day as mis- 
stated in our October, 1954 Re- 
fining and Petrochemical Edition, 
page C-66, first paragraph. 
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When strainers are needed most — a period 
of about 30 minutes while a scraper is being 
received — conventional strainers “blind” so quickly 
that they are of little benefit since they must be 
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But Jet Type Strainers may be cleaned so rapidly 

that they can be returned to service in a matter of. minutes, 
assuring a continuous flow of clean product through the 
meters or to storage. Bypassing is eliminated, consequently there is 


no damage to meters, pumps, seals, dehydrators, etc. 
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GEST of NEWS and COMMENT 
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Gas Revenues Up 

Operating revenues of gas pipe line 
companies reporting to the FPC 
“showed a 15.5 per cent increase for 
the 12-month period ending August 31, 
4954. Total for the period was $1,538,- 
) 526,834. Net income for the period 
"was over $162,000,000, up 7.9 per cent 
‘compared to the like period ending 
August 31, 1953. 

~ Gas sales to other utilities for re- 
' sale for the period were 4,812,983 mil- 
“Yion cubic feet, up 313,820 million 
"cubic feet over the prior 12-month 
» period. Cost of purchased gas was up 


17.7 per cent and transmission ex- 


“penses were up 14.1 per cent. 
4 kk * 


Oil Movements 
_ Traffic was down and revenues up in 
the third quarter of 1954 for 62 pipe 
‘fine companies reporting to the ICC. 
A 2.4 per cent decline in movements 
"was reported, with the 1954 July to 
September period listing 890,961,075 
bbl, compared to 912,531,850 for a 
‘like period in 1953. 
' Revenues increased 0.4 per cent, 
‘however, showing $139,873,603 for 
1954 in the third quarter, compared to 
~$139,374,789 in 1953 for same period. 
Greater volume for the 1954 third 
"period was reported by 20 companies, 
_ 36 showed less volume, and six offered 
| n0 comparative figures. Volume leader 
' was Gulf Refining Company, up 5.7 
_ per cent. Humble Pipe Line was sec- 
ond, off 16.5 per cent. 
x *k * 
Pipe Line Carries Barter 
___ New pipe lines seem to be the main 
answer to Bolivia’s foreign exchange 
' difficulties. YTFB (Yacimientos Petro- 
» liferos Fiscales Bolivianos) is working 
| on a barter agreement with Chile to 
supply gasoline in exchange for iron 
' and steel products. The pipe line being 
' laid to North Argentina will enable 
| Bolivia to sell a reported 10,000 bbl a 
day on the Argentina market. 
= *® & 


_ Defense Pipe Lines 


A group of consultants headed by 
Charles A. Thomas of Monsanto 
Chemical has been named by the ODM 
3 lo study the West Coast Pipe Line proj- 
ect (Texas to California) and the feasi- 

ty of a government guarantee 
_ 4gainst loss for investors if the line op- 

erates below its break-even point of 
_ 15,0000 bbl daily at 60 cents. 


Oil... Gas... Products Pipelining 


Re-elected 

L. H. True, president of Magnolia 
Pipe Line, has been reelected chair- 
man of the Committee for Pipe Line 
Companies, an association of nearly all 
of the nation’s interstate and large 
intrastate carriers of crude oil and pe- 
troleum products. Other officers named 
for the coming year include O. Q. 
Lomax, president of Humble Pipe 
Line, vice chairman, and Paul J. Bond, 
vice president of Pure Transportation, 
reelected treasurer. 


x * * 


LPG Line for Canada 


A 450-mile products pipe line de- 
signed primarily to handle LPG, first 
of its kind for western Canada, is be- 
ing planned for 1955 construction as 
the first stage of a 5-year plan to bring 
propane-air mix and similar products 
to Winnipeg as a supplement to natural 
gas at times of peak load. The $20,- 
000,000 project is planned by Winni- 
peg and Central Gas Company, sole 
franchise holder for natural gas dis- 
tribution in the Winnipeg metropolitan 
area. 

Lack of underground storage for gas 
to create a reserve for wintertime high 
load factor is chief reason for the line, 
Officials said. Surveys and engineering 
on the line, which will have a minimum 
diameter of 4-in., probably much 
larger, are underway. Terminals for 
distribution of LPG and other products 
in the big potential market area of the 
eastern Canadian prairies are also 
planned. The company plans to con- 
struct the line with its own crews. 
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“THAT'S EXACTLY WHAT THE WEATHERMAN 
PREDICTED—LOCAL SHOWERS |” 
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Fast Work 


Crude shipments have already begun 
through sections of the Arapahoe and 
Western pipe lines, new outlets from 
the Rocky Mountain area. First ship- 
ment through the Arapahoe (Pure- 
Sinclair joint ownership) was from 
Schurr Station in Kansas of Humboldt, 
168 miles. Remainder of the 479-mile 
18 and 20-in. carrier will be in opera- 
tion before January 1. 

Initial shipment through Western 
was from Laton, Kansas, station 
through 250 miles of 24-in. to Free- 
man, Missouri. Balance of the 630- 
mile line is 20 and 22-in. The entire 
line was completed in 61 days from 
first right-of-way clearing and a mid- 
December target date for operation 
has been set. Western is a wholly- 
owned subsidiary of Service Pipe Line. 

Both lines will move Rocky Moun- 
tain crude to connections with trunk 
lines serving midwestern refining areas. 


k wk 
News Nuggets: 


A miniature totem pole wil! serve as 
an item of decor and reminder of work 
on the Alaskan Military products pipe 
line in Williams Brothers’ recently com- 
pleted office expansion at Tulsa. The 
firm has added 2500 sq ft to its space 
and consolidated its formerly wide- 
spread departments on one floor. 

Hudson Engineering Company of 
Houston has been awarded a $30,000,- 
000 contract for construction of an ex- 
tensive gas gathering system and a 
processing plant in the state of Balu- 
chistan of West Pakistan. The system 
will be for the Sui gas field. A 350- 
mile, 16-in. transmission line to Kara- 
chi, capital city of 1,500,000 on the 
coast, is under construction. 

Inland Corporation has announced 
plans to construct immediately 37.5 
miles of 10-in. products pipe line be- 
tween Toledo and Fostoria, Ohio, 
paralleling an existing 6-in. line. Firm 
is also considering a 51-mile, 8-in. line 
between Fostoria and Lima. Inland is 
owned jointly by Standard of Ohio and 
Shell. 

Husky Oil Company has acquired 
the H. Earl Clack Company of Havre, 
Montana, in exchange for a sizable 
block of Husky stock. The deal in- 
cludes an interest in the Yellowstone 
products pipe line between Billings, 
Montana, and Spokane, Washington, 
along with 200 wholesale and retail 
outlets in the Northwestern states. 
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Only Brown flow meters 
offer you these 
profitable “plus” values 


@ 16 different types of basic instrument @ 27 years of experience in flow metering 
systems ... a flow meter for every fluid, development and application work. You’re 
every pressure, every operating require- sure to get specialized engineering on your 
ment. You’re sure to find the most profitable flow metering problem. 
meter for ‘your specific application. 


@ Nationwide field organization. Brown 
Nearby service facilities. There’s a flow metering consultation is available 
Honeywell service center as near to you from experts in more than 90 field offices, 
as your phone. Service by factory-trained located near every major production 
specialists is prompt, competent and eco- center. You’re sure to have application 


nomical. You’re sure to get maintenance engineering on hand where and when you 
and start-up service without delay. need it. 


To obtain more information on products advertised see page E-37 THE PETROLEUM ENGINEER, December, 1954 




























Linear scale meters—me- Square root scale meters— Portable meters—versatility, Low pressure meters—either 
chanical or electrical types, mechanical, or electrical or for spot checks of flow values electrical or mechanical type, 
all control forms. pneumatic transmission . . . not continuously recorded. for air or gas flow. 


all control forms. 





NOTE: 
Tel-O-Set 





minia- 
ture instruments 
and ElectronikK in- 
dicators, recorders 
and controllersare 
available for use 


with all flow trans- 


soca 





mitters. 





Differential Converter—mer- Area Type Meters for meas- Interchangeable range tubes 
cury-less pneumatic flow uring flow of viscous fluids typify rangeability of all 
transmitter with infinitely . . . electrical transmission. Brown flow meters. 

adjustable range. 




















a flow meter for every fluid... 
every application (all available with electronic integration) 


Ee PERFORMANCE, too, Brown flow meters provide you unsurpassed pre- 
cision . . . reliability . . . convenience . . . with minimum maintenance re- 
quirements. In every way, you’ll find it pays to select your flow meters from 
the one line that offers the most value. 


Your nearby Honeywell sales engineer will be glad to discuss your specific 
flow application . . . and he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., [ndustrial Division, Wayne 
and Windrim Avenues, Philadelphia 44, Pa. 


@ REFERENCE DATA: Write for new Catalog 2320, ‘Flow Meters, Indicating, Recording, Integrating, Controlling.” 
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FIG. 1. Portion of operating map of Texas-California Pipeline System showing location of turbine stations. 
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Gas Turbine Stations In Desert Country 


California-bound natural gas boosted by gas turbine-centrifugal compressor 


stations on Texas-California line of Southern Counties-Southern California 


Gas Companies; units have low annual cost, high operating time percentage 


Two compressor stations utilizing 
combustion gas turbine driven centrif- 
ugal compressors were recently placed 
in operation on the Blythe to Los An- 
geles, California, natural gas transmis- 
sion pipe line of the Southern Cali- 
fornia Gas Company and Southern 
Counties Gas Company. Natural gas 
gathered by El Paso Natural Gas Com- 
pany in the Texas Panhandle. The Per- 


FIG. 2. Main unit—air compressor station. 


G. V. VAIL and M. M. MCMAHON 


mian Basin of Texas and New Mexico, 
and the San Juan Basin of New Mexico 
and Colorado is delivered to the two 
companies at the Arizona-California 
border near Blythe. It is the function of 
the Southern California pipe line to de- 
liver this gas to the major centers of 
distribution in the Los Angeles Metro- 


politan area, to connecting pipe lines 
that supply gas to the Imperial and 
Coachella valleys and a portion of the 
requirements of the San Diego area. 
Tremendous population and indus- 
trial growth in southern California, 
with the resulting increased demand for 
natural gas, led the managements of the 
Southern California Gas Company and 
Southern Counties Gas Company of 


FIG. 3. Gas compressor, showing motor operated suction valves 
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FIG. 4. General view of station showing inlet scrubber station piping and main building. 


California to initiate plans that resulted 
in the first delivery, in November of 
1947, of gas from Texas and New 
Mexico to customers in California. 
The transmission facilities used in 
Southern California to transport out- 
of-state gas have been built and op- 
erated by Southern California Gas 
Company and Southern Counties Gas 
Company as tenants in common. 

The original Blythe to Los Angeles 
pipe line was a single 30-in. line from 
the Colorado River near Blythe to 
Santa Fe Springs. A 26-in. connecting 
line delivered gas from Santa Fe 
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Springs to Spence station in the center 
of Los Angeles. The initial capacity 
under these conditions was 175,000,- 
000 cu ft per day. This rate was reached 
in January, 1948. 

To keep pace with the continued 
rapid growth of Southern California, 
step by step increases were made in the 
rates at which out-of-state gas was pur- 
chased. A compressor station with 
seven 1600-hp reciprocating gas engine 
driven compressor units was put in op- 
eration in 1948. This station raised the 
operating pressure near Blythe to 807 
psi, maximum design pressure of the 
pipe line, and normal capacity of the 
line was increased to 305,000,000 cu ft 
per day. By fall, 1950, with completion 
of a 30-in. loop line, 83 miles in length, 
from Whitewater station to Puente sta- 
tion and increasing size of the Blythe 
plant to 10 units with an aggregate 
total horsepower of 16,480, the nom- 
inal system capacity became 410,000,- 
000 cu ft per day. 

In 1952, arrangements were com- 
pleted for the purchase of an additional 
151,000,000 cu ft daily of out-of-state 
gas. The facilities installed to increase 
the Southern California system capac- 
ity to 561,000,000 cu ft daily were a 
6-mile loop line between the Colorado 
River and the Blythe compressor sta- 
tion, a 14-mile loop extending west- 
ward from near Indio, two additional 
1760-hp reciprocating compressor units 
in a new plant adjacent to the existing 
Blythe station, and the 2 combustion 
gas turbine driven centrifugal compres- 
sors located near Desert Center and 
Cactus City. The centrifugal compres- 
sor station near Desert Center went on 
the line on August 10, 1953, and the 
one near Cactus City went in service 
on September 14, 1953. 

Based upon the forecasted growth of 
requirements and anticipated decreas- 
ing supply from California gas sources, 
still another increment of out-of-state 
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gas of 151,000,000 cu ft daily was con- 
tracted for, and the necessary certificate 
of public convenience and necessity 
was granted in mid-1953. The added 
facilities necessary to increase the 
nominal system capacity of the South- 
ern California system to 713,000,000 
cu ft daily are now nearing comple- 
tion. The pipe line facilities are an 
11-mile 30-in. loop eastward from 
Whitewater station to connect with the 
existing loop west of Indio, a 19-mile 
loop between Cactus City and a point 
near Indio, a 5'2-mile loop eastward 
from Cactus City, and a 37% -mile loop 
westward from the Blythe compresso! 
station. Three additional 1760-hp re- 
ciprocating compressor units are being 
installed in the new plant at Blythe. Ad- 
ditions to auxiliaries and station piping 
will also be required at Blythe, and 
some minor piping additions are being 
made at the desert Center and Cactus 
City stations. 

All pipe line work of both additions 
has been completed, and the installa- 
tion of the 3 reciprocating compressor 
units at Blythe station is nearing com- 
pletion. During a test of the system 
on January 23, 1954, a flow of 745,- 
000,000 cu ft per day rate was reached. 

The location of the pipe line, the 
compressor stations major terminals 
and connecting pipe lines are shown in 
Fig. 1. The Desert Center booster is 
43.5 miles for- the Blythe compressor 
station, and the Cactus City plant is, in 
turn, 31.1 miles downstream from the 
Desert Center unit. 


Bases For Choice of Gas Turbines 

Several factors influenced the selec- 
tion of combustion gas turbine driven 
centrifugal compressors as elements in 
the facilities necessary to increase nom- 
inal line capacity from 410,000,000 to 
561,000,000 cu ft daily. Original 1950 
plans for the facilities necessary for 
this increment in capacity included a 
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FIG. 5. Electrical control panel. 


total of 78 miles of loop line. It soon 
became apparent, due to the shortage 
of steel, that sufficient pipe for such 
a program could not be obtained under 
the conditions then prevaling. Alter- 
nates of 1, 2 or 3 intermediate booster 
compressor stations were weighed. 
Based upon consideration of the limited 
availability of pipe, existing pipewall 
thickness, low compression ratio, 
scarcity of water, and anticipated min- 
imum total annual. costs it appeared 
that a system including 2 gas turbine 
driven centrifugal compressors was well 
suited for this particular application. 
When compared with reciprocating 
compressors for the low compression 
ratio required, the anticipated lower 
capital investment and lower labor 
costs appeared to more than offset esti- 
mated differences in fuel economy and 
result in lower total annual costs if 
the gas turbine driven centrifugal gas 
compressor were to be used. 


Facilities at Turbine Stations 

The main unit at each of the sta- 
tions is composed of two major com- 
ponents, the prime mover and the com- 
pressor. The main unit is shown in Fig. 
2. The prime mover is a natural gas 
fired 5700-hp regenerative cycle, 2 
shaft, combustion gas turbine.‘ The 


FIG. 7. Regenerator and air coolers. 





FIG. 6. Air washer. 


original rating of 5000-hp has recently 
been raised by the manufacturer to 
5700-hp, based upon operating experi- 
ence. This prime mover is made up of 
an axial flow air compressor having 
14 stages, a combustion system com- 
posed of 6 combustion chambers 
mounted concentrically around the 
high pressure turbine frame, a high 
pressure turbine wheel on the same 
shaft as the air compressor, and a low 
pressure turbine on a separate load 
shaft. The shaft of the centrifugal com- 
pressor is coupled directly to the load 
shaft of the prime mover. The normal 
speed of operation of the air compres- 
sor shaft is 6900 rpm, and that of the 
load shaft, which drives the centrifugal 
gas compressor, is 5000 rpm. 

The compressor at each station is a 
single stage centrifugal.2 Compressor is 
shown in Fig. 3. The maximum design 
operating discharge pressure of the 
compressor at Desert Center is 807 
psig and that at Cactus City in 725 
psig as limited by the design of main 
line pipe wall thickness. The case and 
seals of the compressor are designed 
for a maximum operating pressure of 
1000 psig. There has been no provision 
made to date for cooling of the gas 
discharged from either of the two sta- 
tions. 


Both major components of the main 
unit are mounted on a common frame 
fabricated of structural steel, which js 
in turn supported by a reinforced con- 
crete foundation. 


The over-all length of the main unit, 
including the cranking turbine and 
governor assembly is 33 ft. Its width 
is 13 ft. 

At each station, the main unit, to- 
gether with the small auxiliary and 
control equipment, is housed in a struc- 
tural steel frame Transite covered 
building. The building is 38% by 62 by 
28 ft to the eaves. The operating floor 
is at an elevation of 8% ft above 
ground level, and a lower floor 2% ft 
below ground level provides space for 
the necessary electrical auxiliaries. 
This room is directly below the control 
room. Care was exercised in the design 
and construction of the building to 
provide closures capable of minimiz- 
ing dust entry into the main and auxil- 
iary operating areas. This feature is of 
importance because the desert location 
of the plants makes them subject to dust 
storms generated by occasional high 
wind velocities. Building arrangement 
is shown in Fig. 4. 

1General Electric. 

2De Laval. 


FIG. 8. Main station generator, starting expander turbine and 


lubricating oil cooler. 
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On the operating levels a partition, 
complete with double glassed windows, 
separates the area occupied by the main 
unit from the operator’s station that 
contains the electrical control panels 
and the gage board, which shows op- 
erating pressures. The electrical con- 
trol panel is shown in Fig. 5. Full air 
conditioning of the interior of the two 
electrical control panels is provided 
by a 5-ton unit? located on the lower 
level. Without the temperature con- 
trolled dust free air supplied to the 
panel interiors, it is impossible to se- 
cure the necessary electrical circuit 
protection at this location due to the 
high ambient temperatures. 


Air Supply and Services 

Combustion. (a). Air Washer. The 
washer is a steel structure located im- 
mediately east and outside of the main 
station building as shown in Fig. 6. The 
body of the washer contains sprays and 
baffles that provide surface for clean- 
ing and cooling of entering air by con- 
tact with the evaporation of water in 
the air stream entering the duct that 
leads to the combustion air compres- 
sor. The electrically driven pumps that 
deliver water to the sprays in the evap- 
oration chamber are housed in a room 
enclosed by the steel structure that 
supports the washer. Washer is capable 


Servel. 


NS 


of saturating the approximately 90.7 
Ib per sec or 75,000 cfm of combustion 
air required. 

b. Inlet Silencer. The inlet silencer 
is mounted directly on the air inlet 
casing. It is a case in which 24 vertical 
removable baffle elements are arranged 
in such a manner as to reduce the in- 
tensity of the high frequency noise 
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FIG. 9. Piping diagram of Cactus City station. 
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FIG. 10. Inlet piping and relief valves, Cactus City staticn. 
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generated in the air inlet by the com- 
pressor blading. The baffles are made 
of %2-in. fiberglass insulation enclosed 
in perforated steel sheets. 
Foundation Cooling—An_ induced 
draft fan mounted in a tunnel cast in 
concrete foundation of the main unit 
draws outside air through an endless 
chain type oil bath air filter. This air 


- provides cooling for the concrete foun- 


dation of the main unit. 

Instrument and Auxiliary Electric 
Plant Starting—Compressor air at 200 
psig is provided by an electric motor 
driven air compressor. For cold starts 
a gas engine drive has also been pro- 
vided. This compressor is located in the 
ground level auxiliary room below the 
operator’s station. 

Electrical Control Panel Air Con- 
ditioner—A five-ton air conditioner 
also located in the auxiliary room pro- 
vides clean temperature and humidity 
controlled air to the two electrical con- 
trol cabinets on the operating level. 
Ingenious use has been made of the 
spaces between the concrete beams and 
floor slab of the operating level as dis- 
tribution ducts for the electrical cir- 
cuits. These ducts are supplied with 
conditioned air. 


Water Supply 

Primary Supply. Water for use at 
each station is provided by wells drilled 
solely for that purpose. At Desert Cen- 
ter the well is located some 3 miles 
from the plant, while at Cactus City 
the well is only 1 mile distant. An elec- 
tric deep well pump at Cactus City and 
a diesel engine driven deep well pump 
at Desert City are automatically con- 
trolled by the water level in the 1500 
bbl storage tanks located in each plant 
yard, maintaining the desired supply at 
all times. 
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FIG. 11. Schematic gas-flow diagram. 














Air Washer. Electric pumps in the 
washer pump room supply the washer 
sprays. A sodium zeolite softener is 
used to treat the water used in the 
washer. Constant blowdown is em- 
ployed to control solids. 

Cooling Services. The 2 finned tube 
atmospheric type air coolers, with elec- 
tric motor driven fans shown in Fig. 7 
cool.approximately 300 gpm (if cooled 
water at 85 F) in a closed circuit water 
system. In turn some 250 gpm of this 
cooled water flows to an oil cooler* lo- 
cated at the starting turbine end of the 
main unit to cool the combustion tur- 
bine lubricating oil. Another stream of 
50 gpm of the cooled water flows to an 
exchanger located in the auxiliary room 
where it picks up heat from a closed 
circuit distilled water system, which in 
turn cools the turbine nozzles and the 
frame supporting the turbines. 


Electrical System 

The centrifugal compressor stations 
are entirely self-sufficient with respect 
to electricity. A dual ac and dc sys- 
tem provides the necessary flexibility 
for cold starts. 

The de system is composed of a 60- 
cell station battery, which provides 
125-v direct current to motors on lubri- 
cating and seal oil pumps and the gas 
line valves and circulating cooling 
water pumps, and an ac motor driven 
de generator, which charges the station 
battery. 

The ac system elements include: 

1. A 75 kw gas engine driven auxil- 
iary generator that is used as a source 
of station power when the main unit 
is not in operation. 

2. A 125 kw main station generator 
that is connected through gearing to 
the high pressure (air compressor) 
shaft of the prime mover. This is the 
normal source of all station power 
when the main unit is in operation. It 
is shown in Fig. 8. All normal auxiliary 
drive motors are supplied ac from the 
station bus. 

The de motors driving pumps are 


‘Type ES, Ross. 
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shut down automatically when the 
matching ac motor driven pumps pro- 
vide normal service pressures, as ac 
becomes available during the starting 
sequence. AC operation of the pumps 
during the normal cool down period 
after shutdown of the main unit is 
made possible through operation of 
the gas driven auxiliary generator. 
This cool down period may extend as 
long as three hours to avoid misalign- 
ment and bearing difficulties that might 
result from temperature differentials 
resulting from residual heat within the 
main unit. 

Electrical controls provide for fully 
automatic starting, operating, and 
stopping. All functions are electrically 
interlocked, with annunciators on re- 
lays that identify trouble that can oc- 
cur at any step in the starting sequence. 
Similar annunciators are connected to 
the operating controls that provide for 
automatic shutdown of the main unit 
in case any of the predetermined limits 
of combustion gas, oil, and water pres- 
sures and temperatures and mechanical 
vibration amplitude are exceeded. 


Regenerator 

The regenerator is a large shell and 
tube type exchanger. It is also shown 
in Fig. 6, and is located outside the 
south wall of the main compressor 
building. It is composed of 5100 ver- 
tical 14%4-in. OD tubes having an ef- 
fective surface area of approximately 
46,300 sq ft. The tubes are held in 2 
tube sheets in a 10-ft diameter shell. 
Function of the regenerator is to inter- 
change the heat available in the com- 
bustion gases discharged from the sec- 
ond stage or low pressure turbine to 
the air leaving the axial flow air com- 
pressor before this air enters the com- 
bustion chambers. 


Station Piping 
The arrangement of the main gas 
piping between the transmission lines 
and the centrifugal compressor is 
shown in Figs. 9 and 10. A motor op- 
erated starting bypass valve, shown on 
the diagram, is used in putting the sta- 


tion on the line, after the main line 
valves have been closed. 

It was necessary to provide for the 
movement of the suction and discharge 
piping between the main lines and the 
compressor, which results from Chang. 
ing Operating temperatures. This was 
done through installation of forgeg 
welding ell angles and runs of pipe SUup- 
ported in trenches on hold downs and 
guides providing for both lateral ang 
longitudinal movement. At the com. 
pressor end of the piping, massive cop. 
crete supports and positive acting ad. 
justable hold downs were provided to 
control the terminal position of the 
piping. This control was necessary to 
maintain proper alignment of the com. 
pressor—prime mover load shaft. 

Meters are provided for measure. 
ment of gas withdrawn from the main 
piping for main unit and auxiliary fuel 
and for gas used to drive the expansion 
starting turbine. 

The inlet and outlet gate valves, 
mounted directly on the flanges of the 
gas compressor case, and the station 
bypass valve are actuated by dc electric 
motors. The controls of these motors 
are electrically interlocked in the start- 
ing and stopping sequence, so that 
proper operation is assured in the auto- 
matically controlled series of operations 
required to place the station in service 
and shut it down. 


Operation of Stations 

Flows. The flows of combustion air, 
fuel, and combustion products through 
the prime mover and regenerator, with 
representative values of temperature, 
pressure, and quantity are shown in 
Fig. 11. Conditions illustrated are for 
5700-hp output to the gas compressor, 
with the load shaft at 5000 rpm. 

Starting and Stopping Sequences. 
The automatically controlled starting 
and stopping sequences include a num- 
ber of operations. To place the station 
in service, the operator first switches 
on the de power from the station bat- 
tery. He then checks the levels in the 
lubricating-seal oil and turbine cooling 
water tanks. 

Control switches for the motor op 
erated gas valves are then placed in the 
automatic start position and the equip- 
ment is ready for the automatic start- 
ing sequence. 

If the gas engine auxiliary ac get 
erator is operating, the operator cal 
start the ac cooling water pumps, nod 
zle cooling water pump, and the fir- 
fan units that will be switched to the 
direct driven main generator when the 
main unit reaches operating speed. 

The operator then pushes the stat! 
switch. The de auxiliary lubricating 
oil pump and dc nozzle cooling wate! 
pump will start and build up the 
quired lubricating oil and water pres 
sures. 
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FIG. 12. Blythe to Santa Fe Springs pipe line pressure gradient curve. 


The pressure switches in the system 
will then close, and the unit will start. 
The starting turbine brings the high 
pressure air compressor shaft up to 
1100 rpm and holds it there for 71% 
minutes. (1s expanded from transmis- 
sion line ‘0 atmospheric pressure 
through the starting turbine provides 
the necessary power. During this 
period, the combustion system is 
purged with air from the axial flow air 
compressor, and the gas compressor is 
purged, pressurized, and compressor 
suction and discharge valves opened. 

The combustion turbine fires and ac- 
celerates to the high pressure turbine 
speed of 4500 rpm, at which time the 
load shaft breaks away and accelerates 
to 2600 rpm, and the unit is ready to 
load. At this stage, the direct driven 
electric generator is out on the line, 
and the auxiliary unit is shut down. 
The main line gas valves are first 
closed, then the station bypass valve is 
closed. The gas compressor shaft speed 
is brought up to the desired value. 

_ The speed of the high pressure shaft 
is then controlled to provide the gas 
compressor horsepower requirement as 
determined by the amount of gas being 
compressed. The operating control is 
on the exhaust temperature of the load 
turbine. A temperature actuated gov- 
€rnor controlling fuel input operates to 
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hold the desired exhaust temperature. 
Maximum full load speed of the high 
pressure shaft is 6900 rpm. 

Shutdown of the unit is essentially 
the reverse of startup, however, some 
cooling may continue to be circulated 
for as long as three hours after shut- 
down to cool bearings and seals and 
prevent misalignment due to tempera- 
tures. Electric power for pump re- 
quirements during this period is avail- 
able from the station battery. 


Running Conditions 

Maximum discharge pressure op- 
erating conditions have not as yet been 
reached, as installation of the 3 recip- 
rocating compressor units in the Blythe 
station is not complete. Conditions on 
January 31, 1954, however, when the 
flow rate was steady at 713,000,000 cu 
ft per day were: 


Psig Psig 

Intake Discharge R 
Desert Center .. 610 736 1.20 
Cactus City ...535 632 1.18 


On the day of maximum throughput 
to date, when 751,000,000 cu ft was 
compressed in the 24 hours, the 11 a.m. 
values were: 


_~« 
. 581 


782 
675 


1.20 
1.16 


Desert Center 
Cactus City 


Cumulative operating statistics of in- 
terest are shown in Table 1. 

The chart in Fig. 12 shows the an- 
ticipated operating conditions for vary- 
ing levels of flow and quantities of gas 
stored within the pipe line system, com- 
puted on the basis of 6000 hp of each 
of the turbine stations. The stations 
are run by a single operator on each 
shift. These operators live in the towns 
of Blythe and Indio and drive to the 
stations daily. Maintenance is per- 
formed by a company crew. 


TABLE 1. Cumulative operating statistics. 
Desert Center and Cacrus City stations 
From October 1, 1953 to June 1, 1954 











Desert Cactus 
Units Center City 
Total elapsed hours... . . Hours 5831 5831 
Actual hours in operation Hours 5208 4768 
Per cent operation... ... Per cent 89.5 81.8 
Operating hours lost to 
main unit trouble.... . Hours 12 5 
Per cent loss due to main 
unit trouble.......... Per cent 0.2 0.1 
Operating hours lost due 
to instrument and con- 
trol shutdowns....... Hours 28 28 
Per cent loss due to in- 
strument and control 
shutdowns........... Per cent 0.5 0.5 
Operating hours lost due 
to inspection of units.. Hours 322 304 
Per cent loss due to in- 
IT Per cent 5.4 5.1 
Operating hours lost due 
to other operations— 
dispatching, tie ins, 
line tests with stations 
out of service and lack 
NG sss ydaxas Hours 261 726 
Per cent loss due to other 
operations........... Per cent 4.4 














a Service Pipe Line gager passes the Mendenhall tank battery, 


left. The producing company, Amerada, spent about $300 an 


Talk about cold weather! Problems increase 
manyfold when temperatures drop 
below zero and stay there for days 


NorTH DAKOTA had an above- 
normal winter during 1953-54, except 
for three weeks in January when the 
mercury forgot to climb out of the 
thermometer bulb. Despite the rugged 
weather, Service Pipe Line Company 
employees continued to operate the 
state’s only crude oil pipe line, and 
give transportation to producing wells 
in the Tioga-Beaver Lodge fields. 

The first indication Service’s Tulsa 
office had of the cold weather was a 
run ticket from district gager Charles 
Kruger at Tioga. The run ticket re- 
cords all information about the quan- 
tity and quality of oil in a producer’s 
lease tank before it enters the pipe 
line. Since the volume and gravity of 
oil changes with the temperature, 60F 
has been adopted as a standard for 
measurement. Tables have been 
worked out to convert volume and 
gravity measured at other tempera- 
tures to the volume and gravity at 60 
deg. 

Kruger’s run ticket showed the oil 
was three degrees below zero and none 


*Service Pipe Line Company, Tulsa, Okla- 
nama. 
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of the conversion tables at Tulsa went 
that low. In fact, none in the industry 
go below zero. 

Puzzled clerks in the oil run section 
called Rudy Hamill, assistant chief 
gager, and told him their difficulty. 
Hamill asked Lee Nations, tank table 
engineer, to compute the tables to 
minus 10 deg. Nations computed the 
table —15 deg, thinking surely that 
would be low enough. Not so. A run 
ticket from Kruger dated January 19 
came in with a closing gage tempera- 
ture of—18 (the coldest gaged oil in 
company history). 

The Williston weather bureau, about 
60 miles from Tioga, gave—3 deg as 
the average temperature for January. 
For 7 days, from January 12 to 21, 
the thermometer never struggled above 
—6 deg and one night slid to —39 
deg. Tioga, according to Service em- 
ployees, is usually 5 to 10 deg colder 
than Williston. 

The bottom literally fell out of a 
company thermometer on the coldest 
night when unofficially the tempera- 


hour removing snow so workers could get to the wells. 


ture at Tioga fell to—47 deg. Division 
gager Charles Dougherty left a gagers 
thermometer in his car that measures 
temperatures to—40 deg. Next morn- 
ing he found it broken, he thinks, by 
the cold. 

That same morning, George Abbey, 
district clerk, arrived at the company’s 
Tioga office to find the fuel oil in the 
300-gal tank congealed so that it would 
not flow to the stoves. 

Milton Back, connection foreman, 
called in that his pickup truck was 
stuck in a snowdrift. His car had two 
flat tires. His water lines and the pro- 
pane tank that supplied fuel for his 
home were frozen. He said that he 
“might be a little late.” 

Other employees complained that 
the headbolt heaters in the water 
jackets of their car engines were kept 
on all night, yet did not keep the en- 
gines warm enough to start that morn- 
ing. (The heaters are mounted on the 
car engine. When the car is put away 
for the night the driver plugs the 
heater into an ordinary 110-volt house 
circuit. It warms the oil and water in 
the car engine.) Lube oil froze so solid 
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North Dakota roadside is piled high with 
snow as Lawrence Miller, district gager 
for Service Pipe Line Company, makes 
his rounds. During the unusually severe 
weather gagers are not able to reach 
some tanks batteries although their jeeps 





What the well-protected loading rackmen 
wear during. North Dakota winters. Rack- 
men are Ciyde Mays, Phillip Bazley and 
Earl Fetzer, who kept North Dakota oil 
moving into railroad tank cars despite sub- 
zero weather. Tank cars waiting to be loaded 


Searching for flanges at the 
loading rack site, district clerk 
George Abbey, left, and con- 
nection foreman Milton Back 
dig in the drifted snow. All 
employees were protected with 








proper clothing. 


in some cars that the rear wheels 
would not roll when the cars were 
towed on dry pavement. 

Service uses two types of pumping 
units in North Dakota. Rotary pumps 
are used for the low pressure units 
and plunger type pumps for all high 
pressure units. The men removed the 
baskets from the strainers on the units 
because ice blocked the suction. 

Just before winter came at its worst, 
employees filled all gear cases on the 
plunger pumps with SAE 30 motor oil 
instead of the SAE 90 gear lube. At 
—30 deg, the 25 and 50-hp electric 
motors would not turn these pumps 





have four-wheel drive. 


electric motor were sliding in the outer 
race instead of rolling. 

All Service’s pumps stand on 3 to 
4-ft fills to allow the wind to blow the 
snow away from them. Even so, some 
of them had to be dug out. Snow 
packed around the sheaves on the belt 
drive of some units, preventing them 
from turning. Drifting snow saved 
gagers the bother of opening fence 
gates. They simply walked over the 
fences to the units. 

Service has two 12-hp gasoline units 
temporarily installed in the field where 
electric power is not yet available. Two 
men worked two days to start the 


may be seen faintly in background. 


rence Miller and relief district gager 
Leo Hull could not get into many loca- 
tions even though they drive jeeps 
with four-wheel drive. 

The producing company, Amerada, 
spent about $300 an hour removing 
snow to allow their personnel and 
Service’s gagers to make their rounds, 
according to Lloyd Whitney, division 
engineer, but the task was endless as 
drifting snow closed roads rapidly. 
Service’s trucks with four-wheel drive 
and snow plow attachment kept busy 
rescuing gagers with stuck vehicles 
and opening roads to pumps. 

Besides getting stuck, the gagers had 


sail with bypass valves open. The men re- units. They drained the oil from the other problems. Because air valves 
sures moved the SAE 30 oil and put in SAE crankcase, heated it and put it back failed to operate and tank headers 
norn- 10 oil mixed with a small amount of in. They changed spark plugs. They froze up with condensation, split runs 
s, by kerosine. Gleason Dryden, division took off the magnetos and warmed were common (tanks that have not 
electrician, found that because of them before they would fire. emptied within 24 hours are gaged 
bbey, frozen grease, the ball bearings in one District gagers Kruger and Law- again and another ticket filled out on 
any’s them. This is a split run.) 
n the The lubricant froze solid in the tank 
vould stops and they had to be overhauled 
before they could be opened. Ice and 
man, heavy oil held check valves open and 
was several field tanks overflowed. Pro- 
1 two ducers’ tanks overflowed through the 
- pro- gage hatches several times when 
r his storms prevented switchers from get- 
at he ting to the wells to shut them down. 
Sub-zero weather, however, did not 
that shut down Service’s loading rack on 
water the Great Northern Railroad at Tioga. 
kept Employees continued to load 50 to 60 
e en- cars a day. The loading rack stands 
norn- out alone where freezing winds have 
n the a clean sweep at it, so employees were 
away provided with the best clothing avail- 
- the able, including face masks made of 
rouse | es se oa sci as felt. The men suffered no ill health 
er in Digging out pumping unit on lease, gager Charles Kruger pauses in his work. Kruger, or bodily harm from the sub-zero 
solid made a closing gage of — 18 degrees, the coldest in Service’s history. weather during the winter. wee 
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Uniform streams, less sediment by 


using 


Mechanical Mixers 
In Crude Oil Tanks 


NEIL G 


Two problems of long standing in 
pipe line and refinery operation are 
gravity variations in crude oil streams 
reaching the refinery units and the ac- 
cumulation of sediment in crude oil 
tanks. Non-uniformity of crude oil 
charging stock adversely affects refinery 
distilling operations. The necessary re- 
moval of sediment from tanks is costly, 
and at locations where reclamation fa- 
cilities are unavailable valuable refin- 
able fractions are frequently wasted. 
An investigation was undertaken to 
determine if a solution to both prob- 
lems might be found in a tank stirring 
device installed at pipe line tank farms 
for the dual purpose of resuspending 
sediment and blending? dissimilar batch 
components. It was known that hori- 
zontal mechanical mixers had been in 
use for some time. Consultations were 
held with five companies using these 
as well as other types of agitators. 
Their experience with horizontal me- 
chanical mixers was favorable with re- 
spect to preventing bottoms accumu- 
lation. Little information, however, was 
available on procedure to accomplish 
blending, although in two cases mixers 
were being used for this purpose. Mix- 
ers of other types were reported to be 


satisfactory for blending purposes, but. 


were unsuitable for preventing sedi- 
ment accumulation. 

From the data acquired during con- 
sultations, it was concluded that side- 
entering, horizontal mechanical mixers 
were best suited to accomplish the de- 
sired results, provided they were eco- 
nomically sound. Therefore an eco- 
nomic evaluation was made from the 
viewpoint of both pipe line and refinery 
interests. Following that, tests were 
conducted to determine optimum mixer 
procedure to achieve the required de- 
gree of crude oil blending. This article 
is concerned with these two fields of 
interest. 


Economics 
From the pipe line view, tank clean- 


+Presented at the ASME Petroleum Mechan- 
ical Engineering Conference, Los Angeles Cal- 
ifornia, 1954. 

*Shell Pipe Line 
Texas. 


Corporation, Houston, 
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ing cost was compared to mixer instal- 
lation, operation, and maintenance 
costs. Other factors to be considered 
were (a) possible increased vapor loss 
as a result of agitation, (b) effect of in- 
creased suspended solids on pumps and 
seals, and (c) additional power and 
pipe line capacity necessary to trans- 
port BS&W?. From the refinery view- 
point an important factor was the effect 
of additional receipts of foreign matter 
accumulating on tank bottoms at re- 
finery tank farms, if mixers were not 
installed there. The possibility of in- 
creased fouling of tubes because of 
additional foreign matter reaching heat 
exchangers was also to be considered. 
Offsetting these possible disadvantages 
would be more efficient desalting and 
distilling because of uniform compo- 
sition crude. 


Pipe Line Viewpoint 

Records of tank bottom build-up in 
4 major tank farms were examined. 
These studies indicated that sediment 
accumulated at an average rate of 
about 700 bbl per tank per year in the 
normal handling of Texas and Okla- 
homa crudes. In tanks that were 
worked infrequently or used for sea- 
sonal storage, the deposition rate was 
higher by a factor of 1.5 to 2. Removal 
of sediment at these farms was neces- 
sary every 4 or 5 years. These data also 
showed an average tank downtime of 
about 1 month for cleaning, includ- 
ing inspection and maintenance. 

Also available from records were 
contract sums paid for cleaning, vol- 
ume of refinable oil and wax lost in 
tank bottoms, and overhead costs. A 
summation of these figures gave a cost 
ranging from $5000 to $8000 per 
cleaning for an 80,000-bbl tank, in- 
cluding at least $2000 in marketable oil 
and wax lost in the bottoms. In many 
instances the value of hydrocarbons 
lost in bottoms was considerably in ex- 

1Taken herein to mean the commingling of 
of different types and gravities of crude oil 
within a tank and thus the prevention of in- 
tank stratification. 

2Taken herein to mean formation materials, 
corrosion products, free and suspended water, 
and all other materials foreign to crude oil. 


Tank bottoms or sediment is taken to mean 
these as well as settled oil and wax. 


P 640 


cess of this amount, running as high 
as $6000 in some cases. 

Other factors of varying economic 
importance were: 

1. The value of lost storage while 

a tank was out of service for 
cleaning (about 2 per cent of its 
working time). 
Gradual decline in volumetric 
efficiency of the tanks as the 
BS&W level was raised. 
Accelerated corrosion of tank 
bottoms caused by corrosion 
products in a connate water en. 
vironment. 

Disruption of routine dispatch. 
ing procedures because of inter. 
rupted tank service. 
Difficulty with or inaccuracy of 
hand gaging as a result of bot 
tom sediment. 

Elimination of any of these factors 
would mean an appreciable saving 
although none could be rigidly evaly. 
ated. 

The cost per 25-hp mixer was about 
$4000, including installation, power 
line connections, and overhead. One 
mixer was recommended for installa 
tion on a tank having a capacity of 
80,000 bbl or less, and 2 mixers were 
considered necessary on a tank larger 
than 80,000 bbl. Therefore the cost of 
equipping 80,000- and 122,000-bbl 
tanks as recommended would require 
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FIG. 1. Placement of tank mixers. 
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R. H. Fulton & Co., Lubbock, Tex., knows it can keep the 
ditch ahead of the pipe. The heart of its Cleveland ditcher 
isa steady, dependable CAT* D8800 Diesel Engine. On its 
performance depends the progress of the Fulton spread. 





TANK 


The 6’ x 42” ditch is part of a loop line from Dumas, 
Tex., to Knowles, Okla., for Northern Natural Gas Co. 
In the picture the ditcher is in the process of digging 4800 
feet in 714 hours. 


“We never think about being down because of engine 
trouble,” reports Albert Jones, ditch foreman. “This is the 
only ditcher on the job and it has to go. It has 3500 hours 
and still doesn’t use oil between changes.” 


Where trouble can be costly, pipeline men rely on 
Caterpillar Diesel Engines. They know these hard-working 
diesels are prepared for rough going with a complete system 
of filters, seals and air cleaners. 


Lube oil is filtered before entering the engine by filters 
that can remove particles as small as 39-millionths of an 
inch. Air gets an oil bath which removes more than 99 per 
cent of the impurities. And fuel filters through a special 
gtoup of cotton yarn elements. In addition, the engine- is 








protected by seals designed to hold in lubrication and 
keep out dirt. 


Dust is an engine’s worst enemy in pipelaying. But with 
Caterpillar Engines, dust gets nowhere and you make plenty 
of mileage! 

Ask your Caterpillar Dealer to show you the engines 
tailored to meet your requirements. They come in 12 sizes 
up to 500 HP. And be sure to specify Caterpillar Diesels 
when you repower or buy new equipment. Leading manu- 
facturers of excavators, ditchers, air compressors and other 
equipment can supply them. 


Caterpillar Tractor Co., Peoria, Illinois, U. S. A. 


CATERPILLAR’ 


*Both Cat and Caterpillar are registered trademarks—(® 
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initial expenditures of $4000 and 
$8000, respectively. Annual operation 
and maintenance cost was estimated to 
be $250 per mixer. 

On the basis of tank-cleaning costs 
alone, an 80,000-bbl tank can be pro- 
vided with a mixer which will be paid 
for (before taxes) in 4 or 5 years. In- 
tangible benefits, such as those men- 
tioned previously, make the investment 
still more attractive. 

The loss of refinable oil and wax 
in bottoms is usually greater for a 
larger tank. One company has four 
122,000-bb] tanks that have been in 
West Texas crude service for 5 years. 
They will soon be taken out of service 
for removal of 29,000 bbl of sediment 
containing about 40 per cent hydro- 
carbons. The cost of this cleaning job 
will be at least $43,000, including la- 
bor, overhead, and the value of the oil 
lost. After cleaning, these tanks will be 
equipped with mixers. At a cost of al- 
most $11,000 per tank every 5 years 
for cleaning, 2 mixers will be paid for 
by the elimination of 1 cleaning job. 
The high sediment accumulation rate in 
these tanks is the result of infrequent 
working. 

An inspection of tank bottoms ac- 
cumulation data for the past several 
years showed that sediment built up 


around the tank periphery to heights of . 


four or five feet in about four years, 
and then accumulated at a much slower 
rate. The decline in rate of accumula- 
tion may be explained by the use of 
stationary filling-suction lines that en- 
ter just above the tank floor and gen- 
erate a sweeping action at the center of 
the tank bottom area. At this stage of 
sedimentation large volumes of this 
sediment will on occasion break loose 
and move into the pipe line system. 
After the accumulation reached five 
feet, sediment was transported to the 
refinery at approximately the same rate 
at which it was received at pipe line 
terminals. With swing suction lines the 
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FIG. ,2. Required blending time for full tanks of crude oil. 


buildup may be more uniform, and 
may reach greater depths without reg- 
ular movement of BS&W to the pipe 
line; however, if the swing line is acci- 
dentally lowered to the BS&W level, 
serious consequences may result. 

The factors of increased pump and 
pump seal wear, and power required to 
transport BS&W were found to be in- 
consequential after sampling and an- 
alysis of the crude streams and tank 
bottoms had been completed. This 
analysis is discussed in some detail later. 
Possible increased vapor loss because 
of agitation was an intangible item. It 
was considered to be insignificant, 
however, and this conclusion later 
proved true. 


Refiners’ Viewpoint 

In order to evaluate the effect on 
refinery operations of installing mixers 
in pipe line tanks, the questions to be 
answered were: 

1. What difficulty had been experi- 
enced because of non-uniform 
crude composition and receipt of 
abnormally high percentages of 
BS&W. 

What percentage of foreign ma- 
terials carried by the crude 
stream was settling in pipe line 
tanks? What volumes were in- 
volved, and what was the com- 
position? 

How would receipt of additional 
sediment effect refinery tank 
bottoms accumulation and tubu- 
lar equipment. 

No exact cost was assignable to dis- 
tilling throughput losses as a result of 
crude oil gravity fluctuations; however, 
reductions of as much as 3700 bbl in 
8 hours had been experienced, and 
smaller losses were fairly common. 
BS&W “slugs” on reaching the refinery 
had caused peak desalter loads con- 
siderably above normal, and in some 
cases necessitated long settling time for 
the contaminated crude prior to proc- 
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FIG. 3. Ascent of circulation in 122,000 bbl tank. 


essing. Elimination of these two dis. 
turbing factors would mean an appre. 
ciable saving, although neither could 
be rigidly evaluated. 

To determine the amount and effect 
of increased BS&W receipts, an ex- 
tensive sampling program was neces 
sary. Crude oil tenders upstream and 
downstream from pipe line and refinery 
tank farms were analyzed, as were 
tank bottoms. The bottoms showed a 
volumetric breakdown approximately 
as follows: Foreign solids, 1 to 2 per 
cent; water, 30 to 60 per cent; oil and 
wax, 40 to 70 per cent. The solids con- 
sisted of about 10 per cent fine quartz 
sand, 50 per cent ferric oxide, 40 per 
cent gypsum, calcite, and other forma- 
tion materials. 

From these analyses it was calcu- 
lated that about 1,236,000 lb of for- 
eign solids were present in the BS&W 
delivered yearly via pipe Jine to one 
refinery tank farm. Of this, 50,400 Ib, 
or 4 per cent, settled in refinery tank- 
age, and the remainder was presumably 
removed by the desalting process. Anal- 
ysis also showed that pipe line tanks 
immediately upstream from the re 
finery retained a similar percentage 
when deposition was low. As sediment 
built up, deposition rate decreased to 
the point where practically all sedi- 
ment received was being transported 
and delivered to the refining units. 

Based on observed annual average 
sedimentation in pipe line tanks and 
the volume of oil transported, the it- 
creased BS&W reaching refineries, as 
shown by “grindouts,” was expected to 
be 0.04 per cent. This conclusion was 
substantiated by comparison of data 
from two tank farms, neither of which 
was equipped with mixers. The farms 
received crude of similar kind and 
content; one received oil almost et 
tirely from mixed storage and the other 
almost entirely from unmixed storage. 
There was no discernible difference 10 
bottoms accumulation rate. It was con 
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cluded that, in tanks receiving crude 
containing normal percentages of sus- 
pended bottoms, deposition rate is 
“chiefly a function of settling time. 

Further verification was obtained by 
consultation with a refiner who uses 
mixers in all crude tanks. No unusual 
difficulty with tube fouling had been en- 
countered at this plant. 

These preliminary studies indicated 
that both pipe line and refinery opera- 
tions would be benefitted by the use of 
mixers and led to the decision that mix- 
ers would be installed in all new tanks 
at the time of construction and in older 
tanks when taken out of service for 
cleaning or repair. 


Mixer Operating Tests 

Installation. Mixers are currently in- 
stalled as shown in Fig. 1; one side- 
entering unit in 80,000-bbl tanks and 
2 mixers in 122,000-bbl tanks. The 
mixer shaft is inserted horizontally 
about 36 in. above the tank floor. All 
installations are of standard design 
with 26-in. diameter marine-type pro- 
pellers of cast iron or stainless steel 
which project into the tank about 32 
in. Motors are 25-hp, 1740-rpm, with 
a gear for reducing propeller speed to 
420 rpm. Some installations are equip- 
ped with conventional shaft packing 
and some with mechanical seals. At this 
writing, experience is inadequate to ex- 
press a preference for either the pack- 
ing or the seal installation. As more 
operating data become available, the 
number, location, entry angle, and me- 
chanical details may be changed if 
worthwhile improvements in operation 
or economics are indicated. 

The 80,000-bbl tanks used in these 
tests are 110 ft in diameter and 48 ft 
high; the 122,000-bbl tanks are 120 ft 
in diameter and 54 ft high. All tanks 
were equipped with floating roofs. 

Scope of Tests. These tests were de- 
signed to determine the most satisfac- 
tory operating procedure for achieving 
uniform blends prior to starting de- 


liveries from storage tanks. The work 
of others? has shown that for fre- 
quently worked tanks, as little as 24 
hours mixer operation per month pre- 
vents bottoms accumulation. It was 
therefore reasonably certain that minor 
adjustments in blending operations 
would serve both purposes. Further, the 
effectiveness with respect to sedimenta- 
tion only would require several months 
of observation. 

Six 80,000 and six 122,000-bbl tanks 
were utilized for the tests, and results 
were obtained on 4 grades of crude 
oil. Blended batch gravities at test tem- 
peratures ranged from 32 to 50 deg 
API, and in-tank gravity differences 
from 0.1 to 15.4 deg API. The viscosi- 
ties of the blended batches varied from 
34 to 80 SUS at test temperatures. 
Physical properties of batch compo- 
nent before blending varied from 22 
to 53 deg API and from 30 to 350 SUS 
at test temperatures. 

Included were tests on full tanks, on 
tanks being filled, and on tanks being 
emptied. The widest possible latitude 
was given the tests in order to make 
them of benefit in meeting present as 
well as future blending requirements. 
The limitations were those imposed by 
existing conditions, but the test results 
on full tanks of oil can be extrapolated 
as long as the extrapolation is confined 
to 80,000 and 122,000-bbl tanks with 
1 and 2 mixers respectively. 

In these tests, a satisfactory blend 
was considered to be one in which the 
oil delivered from a tank varied in 
gravity not more than one degree API. 
This standard was in conformance 
with refinery process requirements. 
Tanks containing oil of less variation 
than one degree were blended for the 
purpose of obtaining test data points. 

These tests were intended to solve 
an operating problem. No attempt 
whatever was made to investigate basic 
mixing theory. 


3Halpine, J. H., ‘“‘“How Mechanical Agitators 
Rid Tanks of Sediment,” World Oil, July 1953, 
p220H. 








Discussion 

Initial tests were conducted by agi- 
tating while the tank was being emp. 
tied. Prior to the test, gravity samples 
were obtained at 6-ft intervals in the 
tank from top to bottom. The mixers 
were started when the tank was opened 
to suction and operated until the tank 
was low-gauged. In-tank gravity dif. 
ferences were compared with line sam. 
ples taken at 15-min intervals for the 
first 2 hours and hourly for the re. 
mainder of the tests. 

It was quickly established that this 
method did not achieve blending 
Where an appreciable gravity differ. 
ence existed in the tank, the batch jp 
the pipe line showed a similar, though 
somewhat decreased gradient. This 
method might be acceptable if suction 
rate is very low, but with high flow 
rates, little blending is accomplished, 
Another disadvantage is the tendency 
to move the major portion of resus. 
pended tank bottoms in the initial part 
of the tender. 

Determination of the effectivness of 
mixers in blending full tanks of oil was 
then undertaken. Samples were ob- 
tained at six-foot intervals in the tank 
from top to bottom and the indicated 
gravity and temperature of each sample 
determined. Tests were made for sus- 
pended BS&W on top, middle, and bot- 
tom samples. Mixing was started and 
continued until there was agitation at 
the top of the tank at which time top, 
middle, and bottom gravity and BS&W 
samples were again taken. 


It was found that movement traveled 
upward in uniform oil at a nearly con- 
stant rate, reaching the top of a 48-ft 
tank in 15 to 30 min after starting the 
mixers. If the full tank contained 2 
layers, movement reached the interface 
in a matter of minutes, but proceeded 
up through the second layer slowly. 
The ascent of circulation was measured 
by lowering a weight on a gauge tape 
to the point where movement could be 
detected. The height of circulation was 
determined within one foot by this 
means. By successive measurements, 
the time to achieve full circulation 


TABLE 1. Summary of results from tests on full 80,000-bbl tanks. 





could be predicted by plotting the rate 

of ascent. It was concluded from these 

measurements that a gravity change 

causes deflection of the upward velocity 

' the vector toward a horizontal plane, 

18 46.0 1 3.5 hrs thereby decreasing the mixing rate. 
21 73.0 . ‘ By t ans Fig. 3 illustrates this point. 

a ee eae <= Samples were taken from just below 

TABLE 2. Summary of results from tests on full 122,000-bbl tanks. the top point of movement to the tank 

me ee to, oe == bottom. These showed that, at any 

time during the test, mixing was com- 

plete in the moving portion of oil from 

one foot below the static oil to the tank 

floor. It was concluded, therefore, that 

when movement reached the top of the 

oil level, a uniform blend would be 

achieved. This was verified by all tests. 


Initial gravity 
Avg. API gravity difference in 
at test temp. Tank—deg API 
7 58.0 32.0 0. 
19 49.0 
10 43.0 
22 50.0 
12 47.0 


Final gravity 
difference in Required mixing 
Tank—deg API time 
11 min 
i 17 min 
30 min 


; : Avg. vix. at test 
Test No. temp. SUS 


50 min 











Initial gravity 
Avg. API gravity difference in 
at test temp. Tank—deg API Tank—deg API time 
38.0 : 0.3 13 min 
50.0 ; } 30 min 
32.0 : : , 48 min 


: Final gravity : oie 
Avg. vis at test difference in Required mixing 


temp. SUS 
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The maximum variation in gravity 
found in the circulating portion of oil 
was less than one degree API; in a 
blended tank it was 1.2 deg. Because 
of the way mixing occurs, a partially 
blended tank is one that is still strati- 
fied, but with the interface at a higher 
level. 

In all cases, the top layer of a strati- 
fied tank was found to be of higher 
API gravity (lighter) than the lower 
layer. When the filling sequence would 
suggest light oil in the lower strata, na- 
tural gravitational force differences ap- 
parently caused the oil to mix without 
agitation. . 

To determine approximate velocities 
of movement when the mixing level 
moved to the top of a full tank, 7 by 
24-in. paddles were inserted in 3 
hatches on an arm extending down 3 
ft below the underside of the roof and 
at a point close to the tank wall. The 
paddle arm swung about a pivot pin 
set at a length ratio of 6:1. Spring 
scales attached to the paddle arm 
measured 6 times the force exerted on 
the paddle blade. This arrangement 
allowed an approximate calculation of 
oil velocity and direction of movement. 

It was found that the oil moved at 
fluctuating velocities, perpendicular to 
the paddle blade of .02 to about 1.0 ft 
per second. Eddy-type movement was 
almost always present. From similar 
observations on partially filled tanks, 
average velocity was found to increase 
toward the tank bottom. When looking 
down on the tank, movement was 
clockwise. 

After shutting off the mixers, meas- 
urement was continued to determine 
how long the oil continued to circu- 
late. Low-viscosity, high gravity oils 
continued in motion for several hours 
(up to 18) after the mixers were stop- 
ped but high-viscosity, low-gravity oils 
came to rest in a matter of 2 or 3 hours. 
This movement did not affect oil level 
gauging after mixers had been off for 
2 hours, provided gauging was done 
through a well extending to the tank 
bottom. Movement did have an appre- 
ciable effect on measurements taken 


through a roof hatch, however. It is : 


therefore recommended _ that gauge 
wells be installed in all tanks equipped 
with mixers. 


The results of tests on full tanks are 
shown in Fig. 2 and Tables 1 and 2. 
The best correlation found was the 
blending time as a function of initial 
API gravity difference. These data 
plotted essentially a straight line on log- 
arithmic paper, and lines were fitted 
to such a plot by the method of least 
Squares. Values were taken from the 
lines thus determined to derive the 
curves of Fig. 2. The correlation shown 
's Considered ideal because API gravity 
Can readily be determined in the field. 


As stratification of crude oil results 
in deflection of the upward velocity 
vector of the lower layer of circulating 
oil, the position of this interface in the 
tank affects mixing rate. At any given 
initial gravity difference, a lower inter- 
face results in longer mixing time. 
Gravity difference, however, has far 
more effect on mixing rate as shown by 
the correlation of Fig. 2. The effect of 
viscosity, in the range investigated, is 
not significant. 

The periods of time required to elimi- 
nate larger gravity differences were 
found to be too long to be practical 
when blending full tanks. One test on an 
80,000-bb] tank had been made by in- 
tentionally filling it to produce about 
15 deg API gravity difference. The 
blending required more than 90 hours. 

To obtain a comparison between this 
method and the effectiveness of operat- 
ing the mixers while filling, the same 
oils were put in the tank, but the tank 
was half-filled with light oil, and mix- 
ing was started as the heavier oil was 
pumped in. Filling and mixing con- 
tinued for 25 hours, at the end of which 
time the test tank was uniformly 
blended. Similar tests gave equivalent 
results. By using this method, blending 
time can become a function of filling 
time rather than gravity difference. 
These tests show conclusively that 
mixer operation while filling the tank 
is the most successful blending pro- 
cedure. 

Subsequent tests of the same nature 
were attempted by first determining 
the tank gravity and comparing it with 
the gravity of the incoming stream. 
When the API gravity of the incoming 
stream is equal to or higher than that 
of the oil in the tank, agitation is un- 
necessary in most cases. From an op- 
erating view, however, it is often im- 
possible to predict how line gravity 
fluctuations will behave in tanks. To 
avoid possible errors it was concluded 
that mixers should be operated each 
time a tank is filled. As the propeller 
discharge stream reaches upward to an 
estimated height of 20 ft, the blending 
operation need not be started until that 
gauge has been reached. 


Blending crude oils while the tank 
is filled places a maximum limit on al- 
lowable mixing time. If a tank is to be 
blended by the time it has been filled, 
mixing time cannot exceed filling time. 
It is believed that mixers provided as 
herein described can accomplish this 
objective. The gravity difference of 
almost 16 deg API between the oil in 
the tank and that in the filling line, 
which existed in the previously men- 
tioned test, is greater than is normally 
encountered. As long as required mix- 
ing time is not greater than filling 
time, expenditures for additional mix- 
ing capacity cannot be justified. 
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Bottom thievings were taken before 
and after tests. These measurements 
were inconclusive with respect to re- 
ducing deposits, but showed that bot- 
toms were shifted from side to side by 
the oil circulation. Suspended BS&W 
usually increased about 0.1 per cent 
after agitation and was uniformly dis- 
tributed in the oil from top to bottom, 
thus showing a pickup. Bottoms ac- 
cumulation in the tanks used fo! 
tests varied from immeasurably smal! 
amounts to 4 or 5 in. The one excep- 
tion was an infrequently-worked tank 
which had a 7-in. deposit. At the time 
tests were completed, mixers had been 
in service about one month, and the 
tanks had been in service for several 
months. 


Suggested Operating Procedure 

These tests resulted in the following 
suggestions for effective blending of 
crude oils: 

1. Operating mixers while filling the 
tank is better adapted to most needs as 
it consumes no storage time. This 
method is suggested for use where 
possible. At each filling, mixing should 
be started when the tank reaches a 
gage of 20 ft and continued until the 
tank is full. After filling, a check should 
be made for oil circulation and opera- 
tion of mixers continued until move- 
ment is present at the top. Experience 
may show that in most cases, effective 
blending can be accomplished by de- 
laying the start of mixing until the tank 
reaches a higher gage. 

2. When it is not possible to operate 
mixers while filling, the full tank should 
be blended as follows: 

The top, middle, and bottom grav- 
ities should be determined and the 
maximum differences noted. Mixing 
time necessary should be found for 
that API gravity difference by refer- 
ring to a working curve similar to 
Fig. 2. Mixers should be operated the 
indicated length of time and, before 
stopping them, a check should be 
made for oil movement at the top 
of the tank. If movement is present 
at the top, mixing is complete. 

The final gage should not be made 
until little or no movement is pres- 
ent in the gage well. A waiting 
period of about two hours is re- 
quired. 

The full tank should be agitated 
for an hour while on suction. This 
should resuspend settled bottoms. 
At this writing these suggestions 

have been used by one company about 
eight months, and they have been en- 
tirely adequate for blending. They have 
not been in effect a sufficient length of 
time to determine their adequacy in 
preventing sediment accumulation, but 
jt appears that this problem, too, has 
become one of the past. xk * 
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Depending on operating conditions, removable cups and screens 
on air cleaners need attention every 5 to 60 hours of operation. 
Entire air cleaner should be removed and cleaned at least once 


per year. 


a ae 


Regular lubrication means longer machine life. Routine ly. ~ 
brication, part of preventive maintenance program, has been _ 
found to have a direct effect on profits through extension of 
machinery life. 


Modern Equipment Maintenance 





Despite improved design, better lubricants, 
advanced repair facilities, keeping tractors 
and heavy equipment on the job requires regular 


One of a Series 


Preventive Maintenance Programs 


D. R. LAMMERS 


PIPELINERS, harrassed as they often 
are by bad weather, rough terrain and 
oppressive completion deadlines, are 
especially sensitive to the importance 
of keeping their machinery investment 
working for them when the chips are 
down. 

Emphasis on reliability in machinery 
marks the purchasing practices of the 
pipeliner, but without exception the 
successful members of the industry 
also buy with an eye to easy, simple 
maintenance and follow it up, when 
possible, by employment of people 
with the integrity to practice accepted 
maintenance procedures outlined by 
the manufacturers. 

This year marks the 50th anniver- 
sary of the crawler tractor. A half cen- 
tury ago Benjamin Holt manufactured 
the first commercially successful track- 
type tractor, and in the ensuing two 
score and ten years, the machine has 
developed rapidly until it is the prime 
tool in a variety of industries where 
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pulling and lifting are of basic 
consideration. 

Certainly the pipelayer mounted on 
the crawler tractor has become as in- 
digent to the industry as any one piece 
of equipment. Its acceptance as the 
best tool for the job has come as a re- 
sult of research, engineering and im- 
proved manufacturing technique. But 
there is a less often told story of how 
good maintenance has added to the 
profit-making potential of any tractor, 
whether it be owned by pipeliner or 
potato farmer. 

The manufacturer has wherever 
possible, enclosed the parts or used in- 
genious seals to protect them from their 
arch enemy — dirt. He has made use 
of new metals and heat treating pro- 
cesses to produce tougher and more 
wear resistant members. He has pro- 
moted, in cooperation with the oil in- 
dustry, the use of new lubricants to 


ever increase the performance life of 
his product. He has rearranged the op- 
erating controls and provided other 
means to reduce operator fatigue. He 
supplies complete instructions cover- 
ing the necessary servicing. The manuv- 
facturer has, by numerous develop- 
ments, greatly extended the operating 
periods between overhauls. He has 
helped reduce operating costs by pro- 
ducing a better, more easily main- 
tained product. 

Many selling dealers have estab- 
lished at considerable expense, exten 
sive service facilities, staffed with 
highly skilled service personnel and 
equipped with the most modern tools 
and fixtures. In addition, he has avaik 
able for immediate delivery almost 
any required repair part. His estab 
lishment can render quick efficient 
service in the shop or on the job silé 
in the field in event of breakdown. The 
dealer has promoted educational pro 
grams for the owner’s operating per 
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For booster service, re-pressuring o 
air-gas lift, Gardner-Denver Compressors 
come in a range of capacities and pressure 
ratings for all field conditions .. . designed 
specifically for your requirements. 





Sizes from 5 to 275 h.p. . . . Portable 
or stationary models . . . Single stage or twe 
stage units... Vertical or horizontal com 
pressors ...Electric motor or gas engine 
drive ... Complete, compact units — ready 


to hook up and operate. 


SERVING THE Off AND GAS INDUSTRIES 


THE CONTINENTAL SUPPLY COMPANY 
General Offices: DALLAS, TEXAS 


























Crankcase oil level as indicated on dipstick should be checked every 
10 hours while engine is running. Draining and refilling. should be 
scheduled every 240 hours or as service program directs. 


“cos 











8 ile 


Service on je is important part of preventive maintenance. Service unit such as pictured 
here can be part of owner’s regular equipment or can be rented or leased. 


sonnel and through these, has reduced 
and in many instances, prevented ex- 
pensive delays. 


Periodic Maintenance Required 

Despite the many improvements in 
construction, the advanced facilities 
for repair, and the deyelopments in 
materials and lubricants, these modern 
machinés still require carefully planned 
periodic maintenance. 

The owner of a track-type tractor 
is directly concerned about its operat- 
ing costs, for this figure has a major 
effect on his balance sheet for the op- 
eration — profit or loss. All but one 
of the items that make up the costs 
are fairly well defined: Purchase price, 
depreciation, parts replacement or re- 
pair due to normal wear, fuel and lub- 
ricants, and operating labor. The vari- 
able figure that cannot be estimated nor 
sometimes even computed is the cost 
of premature wear or damage to one 
or several associated parts because of 
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neglect. In addition to the cost of the 
repairs, we must add the loss in pro- 
duction because of down time. 

The improvements that have been 
designed and built into the tractor were 
incorporated by the manufacturer be- 
cause he believed that eventual usage 
would place the tractor under condi- 
tions far from the ideal, that the op- 
erator may be inexperienced, and that 
maintenance people may handle their 
work — adjustments and _ lubrication 
—on an “if and when” basis. Some- 
day, such improvements may produce 
a permanently lubricated and adjusted 
machine. Today, even with the 50 
years advancement, some degree of 
consideration on the part of the op- 
erator and maintenance man must be 
received if the full potential life built 
into the tractor is to be realized. 

Maintenance is in four separate 
areas: 

1. Adjustments to compensate for 

normal wear. 


One of the most important day-to-day checks is tension and 
condition of fan belts. Loose belts slip, cause unnecessary 
wear, could allow engine to overheat. 











D. R. Lammers is service manager for 
Caterpillar Tractor Company. He joined 





division after 


eastern division service manager. His 
appointment as service manager was in 
1953. Lammers is a graduate of Sacra- 
mento College at Sacramento, Califor- 
nia, where he obtained his degree in 
mechanical 
pleting his college work, he had been 
employed in California in the service 
departments of Caterpillar distributors 
at Sacramento and San Leandro. 


The Author 


the company 
immediately fol- 
lowing four 
years of World 


War Il service 
as an officer in 
the United 


States Navy. His 
experience at 
Caterpillar in- 
cludes employ- 
ment in the serv- 
ice development 
which he was named 


engineering. Before com- 








4. 


Adequate lubrication of the 
working parts. 

A general tightening of shock- 
loosened bolts, nuts and cap 
screws and minor parts replace- 
ment. 

Prevention of the entrance of 
dirt, abrasives or other foreign 
materials into the working parts. 


Continuous attention must be dt 
rected to the supply and use of rec- 


ommended lubricants. 


There are aif 


cleaners and breathers to be inspected 
and cleaned. There are oil levels and 
pressure gauges to check, compart 
ments to drain and numerous inci- 
dental or miscellaneous jobs to a 
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Another of HILL, HUBBELL’s 
“Things That Money Can’t Buy” 


No matter how efficiently pipe is protected, Hill, Hubbell—pioneers 
in the business—know that it must be in the right place at the right 
time for profitable results. That’s why correct tim- 
ing and Hill, Hubbell have become synonymous! 






































HILL, HUBBELL and COMPANY 


Factory Applicators of Pipe Coatings and Wrappings 








DIVISION OF GENERAL PAINT CORPORATION 
3091 Mayfield Road - Cleveland 18, Ohio 
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Emphasis placed by manufacturers on service is demonstrated by this mobile unit with 


its displays and tools. 


complish such as cleaning the trash 
from in front of a radiator or remov- 
ing frozen mud from track carrier 
rollers. 


Maintenance Scheduling 

The ‘manufacturer, through experi- 
ence and from suggestions from own- 
ers, has found that 10 hour intervals 
are the most convenient for accom- 
plishing the maintenance operations 
on the equipment. For that reason, op- 
erator’s instruction books recommend 
inspection and lubrication periods of 
10, 20, 60, 120, or 240 hours to allow 
easy maintenance scheduling. Gear 
compartments, for example, should be 
drained and refilled at 900 hour peri- 
ods, or about every 2 months on a 
20-hour day, 5-day per week working 
schedule. 

Looking through the details of the 
maintenance recommendations, we be- 
gin to realize the size of the require- 
ment. Multiply this by the number of 
units on the job and the responsibility 
becomes enormous. Who, when, and 
with what will we do the fueling, lub- 
rication, adjustments, repair, or minor 
replacements? All of the individual re- 
quirements must be faithfully and 
properly accomplished for it is the 
grease fitting that was consistently 
missed, or the adjustment that never 
was made, that can quickly relegate an 
otherwise serviceable machine to the 
“dead line.” 

The apparent enormity of the job de- 
mands some method of organization 
or simplification, otherwise there is no 
assurance that 98 per cent, 70 per cent 
or even 25 per cent of the points that 
need greasing, adjusting, or cleaning 
will receive attention at the proper 
time. 


“Boss Man” Needed 
Any plan or program requires some- 
one to direct it, that is, to be the “boss- 
man.” One person to delegate and fix 
responsibility among others is the first 
step toward organization. On the larger 
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operations, the equipment superinten- 
dent may head up the maintenance sec- 
tion. He may direct that some of the 
minor tasks be regularly accomplished 
by the machine operators. He may pro- 
vide a crew of people for the periodic 
on or off shift oil changes and greas- 
ing. He may contract with a machine 
dealer to provide a trained serviceman 
who is responsible for all day-to-day 
or running adjustments and regula 
machine inspection. 

The owner of a few tractors should 
apply the same reasoning in establish- 
ing his program. The only difference 
is the number of responsibilities as- 
signed to an individual. His operators 
may have to accomplish all the lubri- 
cation and running adjustments while 
his mechanic may handle all the oil 
changes, in addition to making minor 
parts replacements and periodic in- 
spections. 

Regardless of the number of trac- 
tors on the job, someone must be avail- 
able to schedule, supervise and inspect 
the entire maintenance operation. 


Personnel and Facilities 

The preceding discussion reveals the 
program’s second requirement — 
qualified and dependable people. In 
years past perhaps only dependable 
people were needed, but with today’s 
powerful precisely-built tractors, the 
maintenance personnel must be quali- 
fied as well as dependable. Operators, 
fuel and lubricant handlers, mechan- 
ics, and maintenance superintendents 
must know the how, when and why of 
maintenance. Unfortunately, the num- 
ber of these individuals is not increas- 
ing. One may find plenty of “floaters” 
but not always the conscientious 
regular. 

The third requirement of an organ- 
ized maintenance program is facilities 
—a place to work and tools with 
which to work. Supplied with each 
new machine is a package of tools con- 
sisting generally of hand grease guns, 
oil cans, volume oil dispensers, and 
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certain special wrenches for conve, 
niently adjusting clutches’ or Other 
parts. In addition, there is an agsop. 
ment of tools for general tightening 
The manufacturer Supplies the basic 
essentials of the facility requirement, 
and with these a good job of mainte. 
nance can be accomplished. This has 
been often demonstrated by the ingj. 
vidual owner. 

If tractors are operating singly 9; 
away from any base maintenance gy. 
ganization, it is important that the 
maintenance equipment be kept com. 
plete and in good operating condition 
and accessible to the tractor, prefer. 
ably on the machine. Each grease gun 
or pump should contain an adequate 
supply of the proper lubricaat. It wij 
be found virtually impossible to ep. 
courage an operator to do the lubr.- 
cating, make minor running adjus- 
ments or general tightening if his too} 
equipment is not available or in good 
operating condition. Improper equip. 
ment is almost certain to result in 
improper maintenance. 

We now have fixed the responsibil. 
ity for maintenance on a qualified ad- 
ministrator who has written and given 
specific instructions and latitudes of 
duties and responsibilities to a group 
of capable people, and he has provided 
them with the time and the materials 
with which to accomplish their assign- 
ments. There remains one other prob- 
lem—that is the elimination of guess- 
work about what is to be done, who 
is to do and when. Some workable sys- 
tem of records seems to be the answer. 

The two fundamental advantages of 
record are obvious: 

1. They fix responsibility. 

2. They eliminate failures of the 
human memory. 

These records need not be elaborate. 
In fact, the more simple they are, the 
greater are the chances that they will 
be conscientiously kept up-to-date and 
not filled in just prior to a routine 
check. 

The “apparent enormity” of the 
maintenance requirements can indeed 
be reduced to a very workable routine. 
It is fundamentally a matter of: 

(1) who has the primary responst- 
bility? 

(2) why and how does the job have 
to be done? 

(3) what tools must be provided to 
quickly and accurately accomplish the 
work? and 

(4) what assurance is there that the 
job was completed at the proper time? 

Ask yourself these four questions, 
and develop the answers with your 
own organization. Your own answers 
will write a story of increased produc- 
tivity and economy brought about 
through fewer breakdowns, lowered 
repair, and operating costs. *% 
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PARSONS fubber-tired TRENCHMOBILE © 


gives you fast, mobile trenching service out in the field 
or around terminals, refineries, producing plants. !t drives 
aborate. anywhere over highways or cross-country at 12.6 m.p.h 
are, the . . . opens trench at speeds up to 1412 feet per minute . . 


rey will (Below) Wheel-type 215 Trenchliner® opens cross-country trench drives on to next job without delay. 
ate and at speed up to 18 feet per minute. It digs 13 to 31 inches ; A . 
| wide, 6 feet deep. Has standard tractor crawlers, with 18-inch You get trench widths from 8 to 16 inches... depths 10 2 


rouline treads, lug-type shoes . . . standard-make 55 h.p. diesel engine, feet. Positive down-crowd boom starts cut fast in hardest 
and many other features developed for the oil field. Parsons digging, holds accurate grade . . . makes vertical set-ins 
of the line includes 3 other models, wheel and ladder-types on crawlers. on lateral connections, undercuts cross-pipes. Trancheolile 
a also can be equipped with 6-foot blade to backfill its ow: 
. trench. You'll find it the handiest trencher you've ever seen 

for independent, one-man operation on scattered smal! 
: scale work... or as an auxiliary production unit for digging 
laterals, gathering lines. Get the complete Trenchmobile 
story from your Parsons distributor, or write us. 
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" nH y BEN p Pl PR», 


Pipe bends can be reduced, perhaps 50 per cent, resulting in: 


e fewer bending, ditching, and laying problems 
e reduced scrap pipe 


e greater progress 


e minimum pressure drops 


THE main purpose of this paper “Why 
Bend Pipe?” is to arouse fruitful 
thought and discussion on a long-over- 
looked subject. The purpose is not to 
criticize the past methods of construc- 
tion companies or to run the present 
manufacturers of pipe-bending equip- 
ment out of business! The chief aim of 
this study is to provoke us all to take 
a new look at a pipe-laying practice 
that has prevailed for nearly 100 years. 

The thesis, or theme, of this paper is 
simply this: We can lay future pipe 
lines with fewer bends than we now use 
or have used in the past. We can never 
eliminate all bends, but we can mini- 
mize them; and many authorities claim 
that the best pipe line is the straightest 
one, both horizontally and vertically. 

Research for this paper has involved 
information from printed material, in- 
terviews, and letters from about 25 ex- 
perienced men in the field who repre- 
sent as many different companies. The 
response has been overwhelming. Facts 
and opinions came from all 18 mem- 
bers of our subcommittee and from half 
a dozen companies that manufacture 
pipe-bending equipment; other ma- 
terial came from specialists in the pipe 
line construction business and from 
consultants with an experience rich 
enough to retire them. 

Some did not wish to be quoted; 
others didn’t mind. Some spoke only as 
individuals; others, for their companies 
as well. Some reported on one side of 
the problem only; others, on both 
sides. The collation of all data re- 
ceived should represent a fair syn- 
thesis and should incriminate no one. 
And perhaps from the composite in- 
formation we can justly draw some 
valuable conclusions. Therefore, to pre- 
sent honestly all the facts and opinions, 
analyze the subject by the old Socratic 
method of questions and answers. 


+Presented at 34th annual API meeting, Di- 


vision of Tranyportation Pipe Line Symposium, 
Chicago, 1954. 

*Service Pipe Line Company, Tulsa, Okla- 
homa. 
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J. C. STIRLING* 


20 Questions and Answers 

Query 1. Is the elimination of all 
pipe bends advocated? 

Answers. No. We can never reduce 
the normal number of weld fittings in- 
stalled in the line at pump stations, 
nor can we eliminate bends in the pipe 
completely. But bends are used in many 
places where they are unnecessary. 
These we can certainly reduce. 

Query 2. Does geographc location 
(topography) affect the number of 
bends? 

Answers. Yes. Irregularities in the 
topography increases the number of 
bends required; the terrain of West 
Virginia, for example, is different from 
that of the prairie states. Surely no one 
believes that the Trans Mountain pipe 
pipe line could have been laid without 
any bends. But why bend pipe un- 
necessarily? 

Query 3. How do surveying and se- 
lecting a route affect pipe-bending? 

Answers. They are first considera- 
tions and therefore of prime impor- 
tance. Good right-of-waying, before 
the ditching operation, takes care of 
many difficulties in terrain that cause 
abrupt over bends or sag bends in the 
line. This applies especially to the ap- 
proaches to rivers, creeks, and draws. 
It is possible to construct a pipe line 
over any given route just as a rail- 
road or highway is constructed. It is 
perfectly logical that horizontal and 
vertical curves can be made by stress- 
ing the pipe safely within its limits of 
yield strength. It is physically possible, 
if not wholly practicable, to design and 
construct a pipe line free of all per- 
manent bends in the pipe itself. 

Query 4. How does ditching affect 
the number of pipe bends? 

Answers. Most companies can elimi- 
nate all vertical bends by grading the 
ditch properly and allowing the pipe to 
conform by virtue to its inherent elas- 
ticity. Contractors can eliminate un- 
necessary bending by operating the 










e reduced reclaimed pipe straightening 


ditching machine at various depths, 
Fitting the pipe to ordinary ground 
contour can be accomplished by grad- 
ing, widening, and curving the ditch, 
Avoiding abrupt changes in alignment 
or grade reduces bending to a mini- 
mum. 

Query 5. Is it possible to lay pipe 
without making any bends in it? 

Answers. Yes. Seven miles of 6-in. 
pipe were laid in 1946 near Lindsay, 
Oklahoma, over rolling terrain. The 
pipe weight was 17.02 and 14.97 hb 
per ft. A few abrupt ravines were 
spanned, but in general the ditch fol- 
lowed the natural contour of the 
ground. Very little extra excavation was 
made to produce long vertical curves 
rather than abrupt angular deflections. 
In 8 years no trouble whatever has oc- 
curred from this line. 

Across much of the Arabian desert 
there are no railroads, roadways, 
ditches, farm drain tile, water courses, 
or other problems. Tapline constructed 
450 miles of its 30- and 31-in. line in 
a beeline above the ground surface. 
Many of its sections are up to 5 miles 
long without even one bend in horizon- 
tal or vertical alignment. Steel in even 
high-carbon-content pipe in this line 
has proved that it can accommodate 
contraction or expansion through 
changes in temperature without any 
other provision for it. 

A water line from Mulvane to El 
Dorado, in Kansas, has just been laid 
without any bending of the pipe. This 
line has 20 miles of 18-in. and 10 miles 
of 16-in. pipe with a wall thickness of 
0.219-in. A few tube turns were used 
in places where it was impossible to 
force the pipe into the ditch. This line 
was laid along a railroad right-of-way 
that has several sharp curves; at one 
spot there is a deflection of about 60 ft 
in 400 linear ft. The ditching machine 
merely stayed a certain distance from 
the right-of-way fence, making a “very 
pretty curve.” 
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Query 6. What advdntages are there 
in having no bends in the pipe? 

Answers. (1) It eliminates the 
chance of improper bending by inex- 
perienced crews or faulty equipment 
that cause the pipe to buckle or 
wrinkle. (2) It promotes the progress of 
construction because making bends is 
time-consuming and costly. It relieves 
men and machinery for other construc- 
tion work. (3) It helps to. keep pressure 
drop to a minimum. (4) It eliminates 
the extra time, expense, and damage 
in straightening the pipe if it is later 
reclaimed, as on temporary lines. (5) It 
reduces the amount of scrap pipe. 

Query 7. It pipe-hending expensive? 


Answers. A bending machine costs 
about $15,000 plus rental of the shoe, 
which is not for sale. Rental is approxi- 
mately 2 cent per ft. In addition to the 
bending machine, the process generally 
requires a tractor, a foreman, 2 op- 
erators, and 5 men—a total of 7 or 8 
men at about $26 per man each day, 
plus insurance. 

Query 8. Can bends be made too 
sharp or too steep? Why? 

Answers. Yes, and the over bends 
often come out of the ditch because 
of excessive slack in the line. With no 
abrupt bends in the line, any movement 
can follow the curvature of the ditch. 


Pipe has a natural tendency to roll itself 


With Big Inch Smooth Bends... 


In Performance ! 


..« The CINCH Pipe Bender 


There’s no better method for bend- 
ing pipe smoothly and evenly than 


Features for Greater 
speed and Easier han- 
dling: 


Automatic Hydraulic 
Wedge-Type Pin- 
Up Slide 

Extra Large Piston 


Rams and Return 
Oil Lines 


Hydraulic Lift Tongue 
and Tulsa Winch 


Athey Tracks 
(optional) 


THE 


“CINCH PIPE BENDER” 


with hydraulically exerted cold com- 
pression as provided by The Cinch 
Bender. Contractors agree that Cinch 
provides speed, economy, and safe 
pipe bending right on the job. So— 


If you’re a pipeline owner or con- 
tractor desiring top performance, in- 
sist on the product which pioneered 
and continued to improve smooth 
bending in big inch pipe . . . Cinch! 


MAKES 


PIPE BENDING A CINCH 


7020 Long Drive 


Houston 17, Texas 


Phone: Milby 2484 


To obtain more information on products advertised see page E-37 
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PIPELINE EQUIPMENT, Inc. 


into and fit the ditch when the line 
does not have excessive over bends ang 
sags. When the ditch is dug in long 
vertical curves instead of providing for 
sharp over bends, the tendency of the 
pipe to come out of the ground durin 
the heat of the summer is eliminateg— 
provided there is no excess slack. 

Query 9. For approaches to cross. 
ings (railroad and highway), should we 
grade more deeply and use no bends 
or grade less deeply and use abrupt 
bends? 

Answers. Eliminate bends if at aj] 
practical. If excessive ditching jis jp. 
volved, then of course we favor the 
bends. But there seems no good reason 
for putting bends in the line merely 
because of a road crossing. To be sure, 
circumstances alter cases, and the de. 
cision here becomes a matter of choice. 

Query 10. What is the difference in 
cost of these two methods? 

Answers. Ordinarily the contractor 
does not charge for bends, but he does 
for digging extra-deep ditches. Very 
few contracts call for extra payment 
for extra-deep ditches at crossings, 
Most companies are usually willing to 
trade a little deeper ditch for an extra 
bend. Right-of-way problems in devel- 
oped areas often cause the making of 
horizontal bends; when this is the case, 
the companies can set up specifications 
that will give free passage to scrapers, 
or go-devils. 

A pipe line that requires considerably 
more grading naturally costs more 
money, and it may raise many objec- 
tions from landowners. In some cases, 
buildings and other improvements 
might have to be moved, if bending the 
the pipe to miss these obstacles were 
not allowed. River crossings are, of 
course, much more expensive. 

Pipe-bending can be reduced con- 
siderably through the choice of the 
route. Once a route has been estab- 
lished, bending pipe is less expensive 
than grading and ditching. The effect 
of bends on the performance of a pipe 
line is not sufficient to justify the added 
cost to eliminate the bends. 

‘Query 11. Are factory bends advanr- 
tageous, practical, and economical? 

Answers. Since the present bending 
machines have been put on the market, 
factory bends have been practically 
eliminated on all cross-country pipe 
line construction. Both fast and eco- 
nomical, modern bending equipment 
does not materially decrease pipe-wall 
thickness on the outside nor increase It 
on the inside. 

Although factory bends are much 
better than the old fire bends oF 
wrinkle bends, our present method 1s 
much more economical. Factory bends 
are not only expensive, but also require 
two circumference welds when they are 
installed. And some bends are usually 
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You wouldn’t think of buying steel, pumps or 
other similar items without seeing written speci- 
fications that tell you exactly what you're getting 
for your money. Then why shouldn’t you buy 
pipeline enamels in exactly the same way? Why 
not compare enamels, specification by specifica- 
tion, and insist that the enamel you buy stays 
within those written specifications? 

Published specifications of Pitt Chem Modified, 


% Standard Grade Tar Base Enamel 
* Modified Grade Tar Base Enamel 
* Plasticized Grade Tar Base Enamel 
* Cold Applied Tar Base Coatings 


W&D 4956 












... be sure you know your Pipeline Enamel “Specs” 


Standard and Plasticized Enamel are available 
and will gladly be sent on request. Samples, too. 
We invite you to test the softening point, ash, 
penetration, and other important specifications 
of Pitt Chem Enamel. You'll prove to your own 
satisfaction that coal-to-enamel quality-control 
definitely does produce a true-to-specification 
coating that gives you better performance above 
ground and longer-lasting protection below. 
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left on hand. Few companies, or none, 
now use factory bends except in places 
where it is impossible to make a field 
bend. 

Query 12. How about bends made on 
the job? 

Answers. Bending pipe on the job 
is the common practice today. Cold 
bending with a modern bending ma- 
chine or shoe, with the curvature dis- 
tributed over a long section of pipe 
that includes no welds, is the most 
desirable structurally. Bends with a 
minimum radius of 50 ft should suffer 
no measurable flattening, buckling, or 
weakening and should allow passage to 
the standard scraper. Pipe that buckles 


should be cut out and replaced at the 
contractor’s expense. 

Query 13. Are many unnecessary 
bends made on the job? 

Answers. A line should be laid in the 
most direct route from the origin to the 
end by the quickest practical methods 
of sound construction. Since it is im- 
practical to dig a ditch to grade for a 
pipe line, the next best thing is to form 
the line to follow the terrain of the 
right-of-way. This can be done (1) by 
using weld angles or (2) by bending 
pipe. Where weld angles are used, it is 
necessary to make an additional weld 
and line up the joints to each end of the 
weld angle. When costs of weld angles, 














Those endless steps to check tanks are now 
unnecessary. With an Enardo semi-automatic fill valve, 
the cocking lever mechanism is also a visual indicator 
of fluid movement and may be seen from the ground. 
The lever is easy to cock from the catwalk, just push 
end of weight lever down and your visual indicator is 
set. Lever weight up, tank filling; lever weight down, 
tank full and oil routed to next tank. 


Optional equipment on the semi-automatic fill valve 
is a switch that will shut down the pumping engine, 
actuate a light on a central control panel, or in night 
operations, turn on a light at the tanks. 


Find out how this process correlates with the 
Enardo Vapor Control system, by eliminating excessive 
opening of your hatches. 


SS 


rite Enardo today for further information on the 
Enardo semi-automatic fill valve. Bulletin +7 


ENARDO manufacturing company 


sO F687? * 
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TULSA, 


OKLAHOMA 
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line-up time, and welding time are cop. 
sidered, this method is both time-cop. 
suming and expensive. With colq 
smooth bending of 30-in. pipe it is not 
at all unusual for a bending crew to 
make over 100 bends a day. 

Many unnecessary bends are made jn 
the normal course of a line. In fact, — 
over half of the bends now in pipe lings © 
are not necessary. 

Query 14. Why is this true? 

Answers. (1) The pipe line com | 
pany’s choice of route is not always the 
best. It is desirable to choose a route 
that traverses smooth terrain and jg | 
straight from one terminus to another, | 
(2) Changes in alignment and grade | 
can be taken care of by numeroys | 
bends that seem more economical, (3) | 
Habit or custom has decreed that we 4% 
must make so many bends to prove that 7 
we’re skillful pipeliners. 

Query 15. Is it necessary to make @ 
bends to get more slack in the line? 

Answers. No. Slack is correctly pro 
duced by placing the pipe into the ditch © 
under compression and not by making ~ 
high over bends or by any snaking of 
the pipe into the ditch. 

Query 16. Where are bends abso- 
lutely necessary? 

Answers. When landowners are un- 
willing to grant a right-of-way for a 
line obstructing their property, there 
may be no alternative. Bending pipe is 
preferable to adverse public relations. 
In congested areas or areas of difficult 
terrain, even additional ditching may 
not obviate both horizontal and ver- 
tical bends. But bends in the pipe 
should be used only as a last resort. 

Query 17. Which is more easily re- 
paired—a break in a bend, or a break 
in a straight line? 

Answers. A failure in a bend is 
definitely more difficult to repair than 
a break in a straight line. On the other 
hand, pipe line without any bends can 
be pulled into the ditch so that the pipe 
is laid in a strain. Sometimes it might 
even be impossible to place a welding 
sleeve or leak clamp on the line because 
of the curvature of the pipe. Then if 
the pipe would break in two, it would 
be impossible to get a good lineup t0 | 
make repairs without stripping several 7 
hundred feet of pipe in each direction. 

Query 18. Is pipe weakened or 
strengthened by bending? 

Answers. Some _ authorities have 
proved that bending causes no detr- 
mental change in the physical proper- 
ties of pipe. They claim that bending 
increases the yield strength materially, 
although it slightly decreases the duc- 
tility of the pipe. Without the modern 
bending machines, the pipe might be 
weakened; even more so if it were Te 
claimed and straightened. One school 
of thought contends that bends made 
during construction present a neglig- 
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De Laval units, totaling 200,000 hp, are now in operation - 
on major pipelines. Their ’round-the-clock dependability 
and efficiency are the reasons why De Laval Centrifugal 
Compressors have been chosen for so many booster sta- 
tions. Consider these important design features ¢ Pressure 
contact shaft seal eliminates gas leakage ¢ Construction is 
heavy and rigid throughout e Units have high load car- 
rying capacity e They can be designed to handle an 
increased ultimate flow. 
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Located in booster stations of: 


| 1. Northern Natural Gas Company Cen trifugal Co mpres SO rs 
2. El Paso Natural Gas Company 
3. Southern Counties and Southern California DE LAVAL STEAM TURBINE COMPANY 
Gas Companies 
4. Texas Eastern Transmission Corporation 
5. United Gas Pipe Line Company 
6. Transcontinental Gas Pipe Line Corporation 


869 Nottingham Way, Trenton 2, New Jersey 





ible pressure drop; another school of 
thought theorizes that bends offer ex- 
pansion and contraction points for the 
line pipe in cases of surge and thermal 
movement. Bending methods have been 
improved notably by the use of seg- 
mented bending shoes on tractors for 
smaller diameters of pipe and by the 
use of powered, calibrated bending ma- 
chines for larger diameters. Smoother 
bends are now achieved with negligible 
flattening. 

Query 19. What are the generally 
recognized types of bends? 

Answers. (1) Slight bends; (2) 
bends beyond the yield strength of the 
steel but within limits generally con- 


vou MZz7 


sidered to be safe—not injurious to 
the steel; and (3) bends of such short 
radius that some type of tubeturn fit- 
ting should be welded into the line and 
no effort made to bend the pipe itself. 

Safe limitations for any pipe bend 
can be computed mathematically. 

Query 20. Do bends cause any 
costly, troublesome, or hazardous prob- 
lems? 

Answers. Bends always present en- 
gineering problems. If a pipe line is 
laid on top of the ground, the problems 
of anchorage, expansion, and tempera- 
ture stress become mighty important 
and cannot be left to chance. Offset 
bends that are unable to transmit ap- 


FOR THE FAST, 

EASY AND 
ECONOMICAL 
COATING OF FIELD 
JOINTS, GAS SERVICE 
FITTINGS AND 
MECHANICAL 
COUPLINGS 


PROTECTO WRAP is a hot applied protective 
coating in roll form for field joints on mill or 
yardcoated pipe, fittings, couplings and other 
metal surfaces exposed to above and below ground 


corrosion. 


PROTECTO WRAP consists of a plasticized 
coal tar or asphalt enamel, of the types used for 
pipeline coating, saturated into a glass fabric that 
acts as a carrier and reinforcement for the enamel. 
PROTECTO WRAP is interwoven with a paper 
separator that insures even distribution of the 
coating as well as easy unwinding, regardless of 
temperature. The material is used to coat mteal 
surfaces where the quality of hot applied rein- 
forced bituminous coating is desired. 

PROTECTO WRAP is available in 2, 4 and 6 
inch widths, fifty feet in length; and in 18 and 
24 inch widths, 30 feet in length. 

Our sales representatives are available to demon- 
strate this material and method. Address your 


orders or inquiries to our nearest sales office or to 
2255 Delaware Street, Denver, Colorado 


1406 JEFFERSON AVENUE, HOUSTON, TEXAS 

212 PRUDENTIAL BUILDING, PASADENA, CALIFORNIA 
822 THOMPSON BUILDING, TULSA, OKLAHOMA 

P. O. BOX 33, KENILWORTH, NEW JERSEY 

ROOM 800, 20 E. JACKSON BLVD., CHICAGO, ILLINOIS 
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PROTECTO WRAP COMPANY 
DENVER, COLORADO 





~ 


preciable end thrust must not be jn. 
stalled unless sufficiently flexible to 
absorb the maximum necessary move. 
ment. All above-ground bends, either 
vertical or horizontal, require anchor. 
age. 

Since most pipe lines are laid under 
the ground, the earth acts as an ap. 
chor. Additional ditching may present 
problems. Some pipe lines, subject to 
high temperatures (up to 180 F in Cali. 
fornia, for example), have gradually 
crawled out of the ground where there 
were vertical changes in direction, 

In general, no bend should be used 
if its cross section is deformed from 
circular so that any diameter differs 
more than 5 per cent from the original 
diameter. The minimum radius of 
curvature should be 20 times the actual 
outside diameter of the pipe. Pjpe-wall 
thickness should not be reduced more 
than 5 per cent in the bending process. 
No wrinkle bends are permitted, and 
mitering is no longer recognized as a 
generally accepted means of making 
changes in direction. If we avoid bend- 
ing with pipe, we avoid all the atten- 
dant troubles and problems that go 
with it. 

Summary 

From the collation of all these an- 
swers, what conclusions can we justly 
draw? A composite picture shows that 
many companies believe they are now 
making the minimum number of pipe 
bends in laying their lines, yet some 
authorities say that the number can be 
reduced 50 per cent. 

Making fewer bends in the pipe (1) 
eliminates problems that arise from im- 
proper bending, ditching, and laying; 
(2) promotes the progress of construc- 
tion; (3) keeps the pressure drop to a 
minimum; (4) eliminates the straight- 
ening of reclaimed pipe; and (5) re- 
duces scrap. 

Making fewer bends shifts more em- 
phasis upon the preliminary processes 
of choosing the best possible right-of- 
way and of ditching to various depths. 
Cold smooth bending of pipe in the 
field, and then only as a last resort, 
is preferable to factory bends. But gen- 
erally the best pipe line—and our aim 
is perfection—is the pipe line with the 
fewest pipe bends. 

It is possible to lay pipe lines without 
any bends, and some are now being laid 
to prove it. If the laying of a pipe line 
without bending the pipe is the correct 
way to lay a line, the whole industry 
has been doing a lot of its work the 
wrong way for a great number of years. 
Surely it’s time to take another look, 
a new unbiased look, at this pipe-laying 
practice. Maybe it’s time to re-edu- 
cate ourselves to the fact that it’s pos- 
sible and practicable to do something 
that we never before thought was 
possible. xe 
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Four sections of 400 ft each made up for Donjek River crossing, 


to be strung on bridge members. 


P 616.371 





Detail of pipe crossing on White River bridge at Mile 1126 on 


Alaska Highway, near Yukon-Alaska border, showing line of 
A-frames and sharp bend at north end. 





“A” and “H”’ Frames, Bridges Help Solve... 


Stream Crossing Problems in Alaska 


HANGING a pipe line on the side of 
a bridge to cross a river is not new to 
the pipe line construction industry, but 
doing such a job for a line in a region 
where the temperature variation from 
summer to winter approaches 200 F 
requires some special design features. 
This unusual method of tackling a 
difficult river crossing assignment was 
done in two places of more than 1000 
ft length, on the United States Army 
Corps of Engineers’ “Alcango” prod- 
ucts line in the Yukon Territory of 
Canada that it crosses on its route 
from Haines to Fairbanks, Alaska. 
Both crossings were put in successfully, 
in short working time, in the summer 
of 1954, including tie-ins, by a 
small crew of Williams Brothers- 
McLaughlin-Marwell under general 
supervision of Jack Engelking. 

The rivers crossed were the Donjek, 
requiring 1600 ft of pipe, and the 
White, using about 1000 ft. These are 
the only two major rivers on the 620- 
mile line that have steel bridges suit- 
able for carrying the 8-inch pipe across. 

All rivers in this region are subject 
lo extreme width of flooding in the 
run-off period, which may last from 
May until early August. In normal low 
water they contain as many as a dozen 
different visible channels, separated by 
wide sand and mud bars. In high water 
the channels merge into one torrent. 
_ Ditching rivers of this class was con- 
sidered impractical except as a last 
resort, as it is almost impossible to cut 


L.O. ROWLAND 


a deep enough ditch, at economical 
cost, to assure safety from washing out. 
The 19-man river crossing and tie-in 
crew used two backhoes, a clam, two 
sideboom tractors, and two truck- 
mounted utility units, each with a weld- 
ing machine. A short stretch of burial 
was ditched with the backhoes and the 
clam on each of the approaches to the 
bridge. Pipe sections were made up on 
the right-of-way, upflow from the cross- 
ing, in 400-ft lengths of 10 joints 
each. As the entire line was laid bare, 
no protection was provided for either 
these crossings or those that had to be 
buried under the smaller rivers. 

A number of welded A-frames, of 
light structural steel, were welded to 
the vertical bridge side-members, at 
intervals of not more than 50 ft as re- 
quired by the specifications for support 
of the pipe. To the top of each A- 
frame was bolted a steel loop which 
served as a holder and a roller to hold 
the pipe in place and at the same time 
allow it to roll in the course of expan- 
sion or contraction due to temperature 
changes. 

Sideboom tractors were used to push 
each section in succession through the 
loops, each new section being welded to 
the one in front of it at the near side 
of the bridge. 

At each up-flow approach, an H- 
frame of welded steel pipe was con- 
structed to carry the pipe where it had 
to make a sharp bend under the deck of 
the bridge and across to the opposite 
side. These H-frames were sunk to a 
depth sufficient to ensure that they 
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would not be subject to any shifting in 
the gravelly soil. 

In the case of a number of minor 
river crossings with non-steel bridges 
which could not be ditched because of 
topographical features or flow char- 
acteristics, the line was carried across 
on H-frames made of full-size pipe 
sections in 80-ft joints driven by pile- 
driver to refusal depth in the hardpan 
portion of the subsoil. These crossings 
were pushed one joint at a time, with 


Detail of A-frame on bridge member, 
roller and frame are bolted on top side. 
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Detail of concrete river weight for ditched 
crossings. 


















Spin uniformly perfect protection 
on run of pipe with this port- 
able tool. 

each successive joint being welded onto 
the back end as the section was pushed, 

The same single-joint technique was 
used with steel bridges over minor 
rivers, on which A-frames were also 
used. 

This type of construction was made 
feasible only because the rivers con 
cerned are all too swift to be navigable, 
A calculated risk that had to be as 
sumed was the possibility of washout 
of a bridge in any particularly severe 
flood. This has been known to happen 


e 
Fast, eas Y, effective | in the case of one bridge on the Alaska 


Highway, on which both the bridges 


| carrying the line are located. 

CORROSION PROTECTION! “bitches crossings were spanned by 
pipe sections made up on shore and 

No matter who does the job, all your underground pipe and joints can pushed across. Concrete river weights 


now have full, permanent protection against corrosion. Dressertape— were cast on the job and attached in 
pairs weighing 480 Ib at 40-ft centers. 
































the high dielectric plastic tape—is the answer. Any crew can master the 





easy application techniques in minutes, save expensive man-hours and The negative buoyancy of 200 Ib dis- 
y ap} q . ’ P — a placed 280 lb of water for each pair, 
cut over-all costs on every job. Try Dressertape yourself: and they settled into the ditch in every 
' case with complete satisfaction. 
LOOK AT THESE DRESSERTAPE ADVANTAGES! One of the most perplexing features N 
* Available in 10-mil and 20-mil thick- © Conforms to irregular surfaces— of the ne ane - ae" all —— pia 5] 
nesses, all standard widths. especially over fittings on service lines. ings was the individual river “personal- a 
: ~ a ity” problem. In every case, the local , 
% aetame ut We aan ae en ip sticeliainiaiidh dieaieaiash Se P factors had to be appraised for that : 
’ —- ' xceptional electrical properties —di- ee e ped H I- 
and sides. electric strength: 10,000 volts; insula- particular crossing, as no generic cha ‘ 
i ; tion resistance: 100,000 megohms. acteristics could be derived from the - 
way, Coan te apety-—wihe at « . answers to the basic engineering ques- , 
touch, no heating equipment required. ¢ Lasting protection against water, oil ee fi; 
and soil chemicals —equal to, or ex- tions: ¥. P 
* Safe to use—no burns, no fumes. ceeding, yard or mill-wrapped pipe. What is the probability of the cross- ‘ 
2 P , ing area becoming a flood plain? 
end today for the fully illustrated booklet Dresser Taping Fundame ntals. Will a possible flash flood wash out 
Anyone can master Dresser’s laboratory and field-proved methods in the right-of-way or even lift the pipe 
minutes. Also ask for our new Corrosion Control Catalog. Write Dresser out of the river bed? 
Manufacturing Division, 89 Fisher Ave., Bradford, Pa. Does the river change course fre- 
a 
quently? 
#Dressertape is a trade-mark of Dresser Manufacturing Division The composite of the answers to & 
these questions determined whether the i 
river would be ditched, crossed by H- F 
frame, or crossed by stringing along : 
the bridge frame. 
All pipe for major river crossings 
which had to be ditched was specified F 





0.312-in. wall thickness (ordinary pipe 
used was 0.277 in.) and was buried 
with 9 ft of cover. x et 


~~ 
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faced with stringer beads of Coated Tube 
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Modern Compressor Maintenance 





PRIOR to World War II, it was pos- 
sible to set up a maintenance program 
for large gas engines without giving too 
much consideration to the type. Fol- 
lowing the war, with the advent of 
high compression ratios, super-charg- 
ing and the acceptance by the natural 
gas transmission industry of higher 
speed units, it was recognized that it 
would be necessary to revise the think- 
ing regarding the frequency of over- 
hauls, and that the various types of 
engines would require individual treat- 
ment. 

The 7 units installed at the Blythe 
Compressor Station in 1948 were of 
the 2-cycle, semi-high compression 
type, of which there were very few in 
operation at that time. A maintenance 
program was set up with a complete 
set of records to be used as a guide in 
future overhaul scheduling. Additions 
since 1948 have been 8 high-compres- 
sion units—2 in 1949, 1 in 1950, 2 in 
1953 and 3 in 1954, making a total of 
15 compressor units in the plant. 

At Desert Center and Cactus City, 
California, gas driven centrifugal com- 
pressors are used. Each of these sta- 
tions is a single unit station. The gas 
turbines are 5700-hp regenerative 
cycle, 2-shaft units, and the centrifugal 
compressors are single stage equipment. 


Maintenance Scheduling 

The original program at the Blythe 
station was started assuming that the 
units should be inspected once a year, 
or every 7000 hours of operation, with 
these inspections scheduled during that 
part of the year when the horsepower 
requirements of the plant were lowest. 

Considerable thought was given to 
the overall maintenance program re- 
garding the manpower that would be 
required at these overhaul periods. It 
was decided that when a unit was taken 
out of service for routine inspection 
and overhaul, the word should progress 
24 hours a day, 7 days a week until 





Tt Presented at CNGA Fall Meeting, Los An- 
geles, California, 1954. 


* Southern Counties Gas Company, Blythe, 
California. 
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Preventive Maintenance on Main Line 


Station Compressors and Engines’ 


GLENN VAIL* 





The items checked below were inspected and found to be in satisfactory 
condition, with the cumptons as indicated on detail sheets. 


MAINTENANCE INSPECTION 


ENGINE ++ 






































































































































quam ITEM 
1 POWER PISTONS, RINGS, CLEARANCES, ROD BEARINGS 
2 POWER CYLINDERS, CLEARANCES eae a 
3 AIR STARTING CHECK VALVE, SEAT, SPRING 4 
4 FUEL INJECTION VALVE, SEAT, SPRINGS, ROCKER ARM 
5 SPARK PLUGS, COILS, WIRING MAGNETO — a 
6 FUEL CROSSHEAD, ROLLER, SPRING, BEARING = _ 
7 MAIN BEARINGS ey eta ae c 
+ COMPRESSOR ROD AND SCAVENGING ROD BEARINGS — 
9 AIR STARTING VALVE, SEAT, SPRING E 
10 BUTTERFLY VALVES, PORTS (INTAKE & DISCHARGE) — 
TT CAMSHAFT, BEARINGS, CAMS, THRUST 
12 CAMSHAFT & GOVERNOR DRIVES, CHAINS, SPROCKETS ’ 
13 LUBRICATOR AND MAGNETO DRIVE (SEALS) 7 
14 GOVERNOR AND GOVERNOR VALVE a 
15 OIL PUMP tt pis 
16 COEN FILTER AND PUROLATOR ELEMENTS Bes 
17 OIL COOLER — oe 
18 OIL RELIEF VALVE — a 
19 OVERSPEED STOP MECHANISM 2 
20 SCAVENGER AIR VALVES, SEAT, KEEPERS, INTAKE BOX 
21 SCAVENGER CROSSHEAD, OIL WIPER PACKINGS E 
22 COMPRESSOR CROSSHEAD a 
23 CRANKSHAFT yarn. a 
24 COMPRESSOR PISTON, RINGS, CLEARANCES © 
25 COMPRESSOR CYLINDER, CLEARANCES, OIL & COMPRESSOR PACKINGS 
26 LIFTERS. a 
27 POCKETS eo a 
28 COMPRESSOR VALVES i 
29 FLANGE ALIGNMENT CHECK — ~~ 
30 AIR FILTER MUFFLER SUPPORTS = 
31 ENGINE PIPING AND SUPPORTS 4 
32 PRESSURIZE WATER JACKET (AFTER ASSEMBLY) ——- 
33 FILTER OIL AND CHANGE NUGENT PACK 
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TYPICAL PIPING CHANGE 




































FLOW —=— HOT-TAPPED BY-PASS 


CONNECTION 


HOT-TAPPED BY-PASS 


CONNECTION 
ORIGINAL PIPE REMOVED 
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NEW PIPING ASSEMBLY TO BE INSTALLED 





STOPPLE” 
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~ ee VIEW OF “STOPPLE 
ae al ~ SEALING ELEMENT. - 





Experienced Williamson repre- 
sentatives, factory-trained engi- 
neers, are on hand to offer you 
their assistance in the proper use 
and installation of Williamson 
STOPPLES. 


] STOPPLE SIZES NOW AVAILABLE* | 





4” 6” 8” 1 o” 
a 





| STOPPLE SIZES IN PRODUCTION | 


STOPPLE 10” +14" ~=«18% = 20" 
. WILLIAMSON - 
— a are available for pur ips PRESSURES UF TO om wath * Allow 2 to 4 weeks for assembly 
) chase or rental with purchase pore PIPE of accessory parts.Stopple stock 


NDING U N. 
option. DET CKNES § AND CONDITIO subject to prior sale. 


ls D. Willicmon.lae. 


° 4038 TULSA 9, OKLAHOMA 








Houston * Pittsburgh * Kenilworth, N. J. * Amarillo * Casper * Provo, Utah * Los Angeles * Oakland 


REPRESENTATIVE 
Baton Rouge * Edmonton * London, Ontario * Calgary * Buenas Aires * Durban, Natal, South Africa 
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SOUTHERN COUNTIES GAS COMPANY OF CALIFORNIA 
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POWER PISTON 
ENGINE #_ 
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ENGINE INSPECTION CHECK CHART  —— 

BLYTHE COMPRESSOR STATION one es. —___ 
FIG. 1. FIG. 2. 


completed. For a program such as this 
to function efficiently, it was essential 
that all operating personnel be trained 
in the maintenance and overhaul of the 
engines, and that a maintenance crew, 
as such, would not be required. This 
decision was influenced somewhat by 
the idea that an operator who 
thoroughly understood and assisted 
with maintenance of the units would 
be a better operator and be more inter- 
ested in preventive maintenance. 


Check Sheet Used 

To initiate this program, a check 
sheet was prepared listing 33 items. 
Then a set of sheets based on each of 
the 33 items was sent into the field. 
These sheets provide either boxes or 
equipment sketches with critical meas- 
urement points on which are recorded 
the results of inspection, replacement, 
clearances, etc. These field copies are 
then returned to the office for analysis 
and transcription to permanent records 
to be used for future reference. To as- 
sure that proper maintenance methods 
were used, job breakdowns were made 
for the more critical operations. 

The items on the check sheet are 
listed in the order in which they should 
be performed to avoid overlapping and 
interference. The sequence provides 
that initial disassembly include all 
equipment that might require machine 
work. Each shift then continues with 
the current job rather than start an- 
other. Thus, the program serves to ac- 
quaint each employee with the various 
jobs rather than produce “specialists” 
in certain items. This, of course, does 
not mean that two consecutive jobs 
cannot be progressing at the same time 
time so long as the general sequence 
is not interrupted and manpower is 
available. 
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The first two lines of sketches on 
Fig. 1 represent exploded views of ihe 
power cylinders and pistons. Upon 
these, all scratches, scores and unusual 
conditions are recorded. The boxes on 
Fig. 1 represent the bearings; in the 
boxes are recorded any spots or un- 
usual conditions, and at the sides and 
ends of the boxes are recorded the 
clearances and crush. 

Fig. 2 shows the power piston and 
information recorded. 

Fig. 3 shows the power cylinder. 

Other sheets are used to record in- 
formation pertaining to items listed on 
the check sheet not covered by Figs. 1 
through 3. 

All minor maintenance work per- 
formed between these regular inspec- 
tion periods is recorded in a mainte- 
nance log book which has separate sec- 
tions for each unit. 

Between these routine inspections, 
other preventive maintenance and op- 
erational checks are made on the units. 
The power cylinder compression and 
firing pressures are recorded, and the 
units balanced each month. The over- 
speed trip, low oil pressure switch, and 
high water temperature cutout are 
checked every three months. The mag- 
neto points and spark plugs are checked 
every 2000 hours of operation. 

The crankcase and lubricator oil 
usage is reviewed monthly, and when 
out of line, is investigated. The scav- 
enging air and crankcase pressures are 
checked and recorded weekly. 


Routine Procedure 
In any engine maintenance program, 
there are a number of operations and 
tests that can be set up as a part of the 
routine operational procedures. 
Typical standard operating practices 
that could be classed as preventive, and 
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which would appreciably diminish 
downtime and maintenance cost in- 
clude: 

e a reasonable warm-up period before 
applying load to allow internal parts 
to attain operating temperature; 

e idling for a few minutes before 
shutdown to minimize carbon forma- 
tion in the ports and piston heads; 

e frequent horsepower checks to avoid 
overload, a serious contributor to 
higher maintenance cost; 

e vigilant attention to pyrometer read- 
ings to arrest minor localized trouble 
and/or general unbalance; 

e insistence that design speed be main- 
tained to prevent operation at slower 
speeds under conditions which would 
be “overload” at rated speeds. Load 
variations would then be adjusted by 
pockets or lifters. 





Special Tools 

Special time and labor saving tools 
are used in our maintenance program 
wherever possible. Of these, impact 
wrenches are used in disassembly only. 
Air hoists are provided in all the en- 
gine rooms. A portable platform is 
mounted over the compressor cylinders 
during the overhaul periods for the 
storage of the power cylinder heads 
and upper gear. Jigs are provided for 
operations such as fitting compressor 
and scavenging rod packings, bearing 
liners, etc. Torque wrenches are used 
in the reassembly of the more critical 
parts, such as the power cylinder heads 
and the bearings, to get a more uniform 
stress on all the bolts. Other special 
tools have been developed for the 
handling, disassembly and reassembly 
of various engine parts. These special 
tools were developed either directly 
by the plant people or through the 
interchange of information and ideas 
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d by 298 MILES OF A. O. SMITH LINE PIPE . 
° ° ° 73 » &£ . 
. helps Service Pipe Line transport “crude” from the Rockies 
tools ’ d 
gram eee aria tad Witten Danke Peodenion A. O. Smith line pipe is available in a complete range of sizes 
1pact Starting at Fort Laramie, Wyoming. the line tuaverses and wall thicknesses — from 8% in. oom in. diameters. 
only. the southeastern part of the state, Southwestern A. O. Smith also makes the famous “SW-80", E-7010 electrode 
> en- Nebraska, Northeastern Colorado and the State of for field welding of line pipe. Just one electrode for stringer, 
ot Kansas, with a small segment in Western Missouri hot, filler and finish passes. 
which connects with Service Pipe Line Company’s 

ders main North-South system. The initial capacity of the 
the line is to be 160,000 barrels a day. Eventually capac- 
reads ity will reach 200,000 barrels. 
d for It will transport crude oil produced in Wyoming and 
essor other sections of the Rocky Mountain area, the Den- 

de ver-Julesburg Basin and the production of Western 
a : and West-central Kansas. 
hese A. O. Smith supplied almost half the 628 mile line — 
itical a total of 298 miles in 20 inch and 22 inch diameters. 
eads To nieet Service Pipe Line’s schedules, this pipe was 
form shipped simultaneously from both A. O. Smith Cor- 

‘al poration at Milwaukee and A. O. Smith Corporation 
oe of Texas 

For over 26 years A. O. Smith has practiced a rigid 
moly and high-standard quality control over exacting man- 
ecial ufacturing specifications. That’s why A. O. Smith pipe 





| . . . +1): . ’ Chicago 4 ¢ Dallas 2 e Houston 2 e Los Angeles 22 e Midland 5 
ectly made and installed in 1928 is still in operation. That's doe, , 
. the why nearly every important high pressure line is ag + i te ag + eee en - 
wholly or in part A. O. Smith pipe. n Francisco 4 e Seattle . ‘Toles 3 e Washington 6, D.C. 
ideas International Division: Milwaukee 1 
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ABOVE—Dresser Style 40 Long 
Sleeves installed on drilling-rig, salt- 
water tank lines. LEFT—A 12” Style 
40 Long Sleeve installed on mud 
tanks of rotary drilling rig. 


You'll find plenty of uses for Dresser Couplings and Long 
Sleeves around a drilling rig ...or anywhere else you’re 
joining pipe. 

No pipe threading is necessary and the only tool you need 
is a wrench. Dresser Couplings are that simple to make up. 





You get a permanent bottle-tight connection every time 
even on offset or deflected pipe. 


AVAILABLE AT LEADING OILFIELD SUPPLY STORES 
Style 38 
Coupling 





Style 40 
Long Sleeve 


Hydrepair*Asbestos 
Cement Pipe Clamp 


Style 63 
Expansion Joint 


Style 39 
Insulating Coupling 


*HYDREPAIR is a trade-mark of Dresser Manufacturing Division 













DRESSER. coven 


Dresser Manufacturing Division, 49 Fisher Ave., Bradford, Pa. (One of the Dresser Industries). 
Warehouses: 1121 Rothwell St., Houston, Texas; 101 S. Airport Bivd., S. San Francisco, Calif. 
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with other companies with simila; 
equipment. 


Program Successful 

This maintenance program, and the 
records kept, are now beginning to 
bear fruit. The necessity for Calling a 
crew out for emergency engine maip. 
tenance has been - eliminated, and , 
review of the Engine Maintenance Lo 
Book for the first nine months of this 
year, for example, shows that Major 
maintenance between inspection peri. 
ods has been nil. The overhaul fre. 
quency for the semi-high compression 
units has been fairly well established, 
and the intervals for the inspection of 
the high compression units are taking 
shape. 

Maintenance experience to date indi- 
cates that the semi-high compression 
units should receive a major overhaul 
at about 10,000 hours, and the high 
compression units should be over. 
hauled at approximately 15,000 hours, 
Minor maintenance might be required 
between these overhauls, such as rod- 
packing adjustments, fuel injection and 
air-starting check valve reconditioning, 
and compressor crosshead float adjust- 
ments. 

The time required for a major over- 
haul is about 600 man-hours. This 
varies with the number of adjustments 
and replacements required; the over- 
all time being 7 to 10 days. 

The difference in the time between 
overhaul periods for the 2 types of en- 
gines was brought about by the higher 
compression ratio, improved design of 
the power pistons and power cylinders, 
larger crankshaft with precision bear- 
ings, and larger scavenging cylinders 
on the high compression units. 

It is anticipated that the maintenance 
on the gas turbines will be very nearly 
the same as would be expected with 
large steam turbines. The maintenance 
program for these units is set up for 
major inspections every 25,000 hours 
of operation, with a minor inspection 
scheduled between each major. The 
two turbine stations were placed in 
operation in the summer of 1953, and 
in the summer of 1954 it was decided 
to give the Desert Center station 4 
major inspection as it was possible that 
this unit would be required to handle 
the increased rates next year, and that 
the Cactus City plant would be given 
a minor this year. 

The Desert Center unit was com- 
pletely dismantled and all parts I 
spected during July. 

In August, the Cactus City unit was 
shut down and given a minor inspec 
tion. This consisted largely of dis- 
mantling enough for the inspection of 
the combustion chambers and the axial 
flow compressor. The one-stage com: 
pressors were also inspected. * * * 
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Modern Compressor Maintenance 
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Diagnosing Compressor Troubles 


With Instruments’ 


FRED H. NOLTIMIER* 


THE history of preventive mainte- 
nance for compressors: is somewhat 
analogous to that of the weather that 
provoked Mark Twain’s famous re- 
mark. So far, this has irked the metero- 
logists into seeding clouds to produce 
rainfall (sometimes). Some other mo- 
tive, probably the desire to lower main- 
tenance costs and reduce embarrass- 
ing downtime,” initiated thinking of 
preventive maintenance well over two 
decades ago. Proof of progress is well 
evidenced by the various papers and 
published articles discussing not only 
methods to most economically repair 
inevitable wear, but also procedures to 
schedule major repair work and pre- 
pare check sheets to insure proper in- 
spection of equipment at due times and 
securing of data useful for future 
planning.?»?»*»4 

As the many benefits of properly 
scheduled overhauls have been so well 
reviewed, it is to the purpose of this 
article to attempt to present a few 
methods of quickly and accurately 
ascertaining incipient mechanical prob- 
lems and failures before they become 
acute and complete failures occur—as 
they sometimes do, prematurely, before 
scheduied overhauls. Such failures are 
abnormally costly as they usually inter- 
fere with work in progress, involve 
overtime, and may result in decreased 
plant capacity and loss of revenue. 


Instruments Required 


_ The instruments cited are not listed 
in order of importance—as their neces- 
sity, as well as their use in conjunction 
with certain of the other instruments, 
is determined by the location and na- 
ture of partial failures to be ascertained: 
1. Engine indicator (recording card 
type) 
- Pressure indicator (average and 
maximum pressures) 
- Pyrometer, with thermocouples 
close to each exhaust port 
. Scavenging air pressure gage or 
manometer 
- Manifold depression—intake man- 
ifold vacuum gage or manometer 


tPresented at CNGA Fall meeting, Los An- 
geles, California, 1954. 


*General Petrol i - 
eles, oe ale nag eum Corporation, Los An 


6. Combustion indicator or exhaust 
gas analyzer 
7. Thermometer wells or temperature 
indicators for: 
a. Gas to and from each compres- 
sor cylinder 
b. cooling water from each com- 
pressor cylinder 
c. Cooling water to and from each 
bank of power cylinders 
d. Cooling water to and from each 
oil cooler 
e. Lube oil to and from each oil 
cooler 
. Neon glow bulb 
. Neon timing light 
. Water manometer on air intake 
systems 
. Stethoscope (mechanical) 


Use of Instruments 


Item 1. The engine indicator is rather 
an expensive and intricate instrument. 
Hence, to secure its complete and 
varied usefulness which requires care- 
ful manipulation and interpretation, an 
experienced technician is required. Of 
course, the taking of accurate complete 
cards on the modern higher rpm angle 
type compressors is more difficult than 
the older, horizontal slow speed units 
for three reasons: 

1. Longer synchronizing wires hav- 
ing to travel over 1 to 3 pulleys increase 
card distortion due to lag caused by 
friction and inertia. Inertia alone varies 
as WR? or is 4 times as great at 4000 
rpm as at 200 rpm. 

2. High cost and low availability of 
suitable indicator reducing motions. 

3. More “downtime” for rigging up, 
and greater technical skill. 

“Pull cards” on the engine indicator 
may readily be taken at any location 
and existing pressures permanently 
recorded in their true pattern, provid- 
ing the frequency is not too rapid for 
the capability of the indicator. How- 
ever, the opening from cylinder to in- 
dicator must be of ample size to pre- 
vent a resonance amplification’ if used 
on medium or high speed power cylin- 
ders, or a “damped” pressure record 
if used on cylinders or gas lines. 

Item 2. Pressure indicators,? of a 
type which instantaneously indicate 
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either the average maximum or near 
unusual peak explosion pressures are 
moderate in both initial and mainte- 
nance costs. They are rugged, and a 
good mechanic can accurately inter- 
pret much from their readings. 

Item 3. Pyrometers with thermo- 
couples near each exhaust port proved 
their value in large diesel engines, both 
2 and 4 cycle, prior to their becoming 
standard equipment on almost all 2 
cycle gas-fueled compressors. In our 
own organization we so equipped a few 
4-cycle gas fueled compressors some 
years ago. We have found, on both 
types of engines, that although the 
pyrometer may not always pinpoint an 
undesirable condition, it affords the 
quickest means of ascertaining the fact 
that something is amiss. 

A simple case of unbalanced loading 
created by uneven fuel distribution or 
improper mixtures can usually be 
quickly corrected. Other causes may re- 
quire the use of one or more other in- 
struments and from a quick correla- 
tion of the several data the focal point 
of improper operation be determined. 

Item 4. A mercury-filled manometer 
appears preferable as scavenging air 
pressures are low, accurate readings are 
necessary, and accurate gage mainte- 
nance is both difficult and expensive 
because of vulnerability to pulsation 
and vibration. 

Item 5. Intake manifold vacuum in- 


-dicators, usually a permanently 


mounted mercury-filled manometer, 
have proven useful on 4-cycle engines. 
An accurate MD vs rpm and load 
curve, compared with taken data quick- 
ly gives an “OK” or “something “BO.” 

Item 6. A portable combustion indi- 
cator is of value only when checking 4- 
cycle engines. Engines may apparently 
be operating well but with a fuel mix- 
ture 10 per cent or more on the rich or 
lean side. A quick analysis and fue! ad- 
justment may save 10 per cent in fuel, 
or burned valves and seats. Of course, 
the mixture may be re-set to the blast 
of an open test cock or to maximum 
MD but the flame is hazardous and 
either is at best only a close approxi- 
mation. 

Item 7. Provision for thermometer 
wells or temperature indicators can 
least expensively be made during con- 
struction. Their general usefulness and, 
at times, their necessity is apparent. 

Item 8. A neon glow bulb is an in- 
expensive item useful for quick check- 
ing of relative voltage and milliamper- 
age being transmitted through individ- 
ual wires of a non-metallic shielded hi- 
tension ignition system. When held in 
close proximity to a spark plug lead, 
it is actuated by the wire’s induced cur- 
rent field, and partial or non-delivery 
from the magneto, lead wire, or “‘step- 
up” coil is immediately evident. How- 
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SINGLE 
TRIPPING 


WALKER OIL THIEF 
& 





Take samples 
faster with the 
Walker Oil 
Thief. A trouble- 
free Single Trip- 
ping device en- 
ables the gauger 
to trip the thief 
at any depth with 
one quick jerk. 
Only one chain 
or rope required 
for lowering and 
tripping the 
thief. 


Other exclu- 
sive features in- 
clude: a rotating 
valve seat to assure proper seat- 
ing; encased springs to prevent 
fouling; trip mechanism which 
accommodates any length trip 
rod. Sturdily built for longer 
service. Available in five sizes: 
12, 16, 18, 24 and 36 inches, 
Available through all supply 
stores. 
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Everything the gauger needs 
from one dependable source. 


W.L. Walken Co. 
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ever, if current delivery to the plug is 
good, it cannot indicate actual plug 
performance. 


Item 9. Timing lights of the neon 
type, particularly if the primary side is 
assisted by 6-8 v, can be used in day- 
light and without any interfering with- 
drawal from conventional ignition sys- 
tems. Once the flywheel is properly 
marked by stamping, the firing time on 
one or all cylinders can be readily 
checked. 


Item 10. Infrequently conditions 
arise that interfere with normal tlow of 
combustion air through the air cleaners 
and connecting piping to fuel mixing 
boxes or scavenging cylinders. A min- 
utely excessive pressure drop seriously 
affects engine performance. Because 
of this factor, usually the last to be 


‘checked, some operators permanently 


install a short water manometer at time 
of compressor installation so that any 
deviation from ideal pressure will be 
readily and quickly noticed. 


Item 11. Mechanical stethoscopes— 
or auscultators, it you preter the medi- 
cal terminology—have evolved from 
the original siender steel bar held be- 
tween the teeth while the ears were 
muitied. Llhere is offered for sale a 
chromium plated probe wired to a 
compiex and delicate electronic port- 
abie set that finally transmits mechani- 
cal sounds to the ear via a pair of pad- 
ded earphones. Some mechanics report 
excelient results from home-made ver- 
sions comprising merely a probe at- 
tached to a discarded earphone. 

if an unnatural sound can be heard 
sufficiently well for analysis and/or lo- 
cation by means of its isolation or de- 
pression of surrounding noise level, an 
experienced mechanic can often save 
much downtime and expense by so 
spotting an unusual or premature me- 
chanical failure which otherwise might 
result in a very costly repair. 


Diagnostic Roles of Instruments 
in Premature Failures 


Despite the execution of a most care- 
fully scheduled plan of preventive 
maintenance, infrequent early failures 
will occur. These cases of apparent 
power-fading may be caused by invis- 
ible accumulative effects of improper 
operation, or by partial or complete 
failure of some small but vital expend- 
able part. A scheduled unit “downtime” 
may be months in the future and the 
repair crew busy on a vital job. 

Proper instruments will often assist 
a skilled mechanic and helper in 
quickly locating the cause. A short 
shutdown, no calling out a full crew, 
replacement or reconditioning of one 
or several parts, and the unit is back 
on line to so stay until the originally 
scheduled repair time. To better illus- 





trate, a few typical instances wil] b. 
cited. 

Case 1: Two cycle compressor, Jos; 
of power. 

Indications: Abnormally high ¢,. 
haust temperatures, sub-normal gcay. 
enging air pressure, stethoscopic sound 
of “blow-by” through discharge valves 
of warmest end of scavenging cylinders. 

Repairs: Replacement of several] 
broken reeds. 

Downtime: 45 minutes. 

Case 2: Two cycle compressor, grad. 
ual loss of power. 

Indications: All customary quick 
checks appeared normal. 

Check of log: Unit within two 
months of pre-scheduled repair time, 
extended because of average low load 
of 9U per cent of rating. 

Check with pressure indicator: Com. 
pression pressures slightly low, explo. 
sion pressures low, particularly on two 
cylinders. 

Repair: Replacement of two fuel in- 
jection valve assemblies as deep seat- 
ing of valves into seats impaired mix- 
ing and distribution of fuel. 

Downtime: 30 minutes. 

Case 3: Either two or four cycle 
compressor, inability to carry rated 
load. 

Indications: All customary quick ob- 
servations appeared normal excepting 
exhaust temperatures that were slightly 
unbalanced and did not consistantly re- 
spond to mixture changes. A consider- 
able amount of “cut and try” adjust- 
ment work had been done. 

Kepairs: Consulting mechanic, using 
neon timing light, found magnetos cor- 
rectly timed to their conventional tim- 
ing cylinders. Most of the other cylin- 
ders were out of time, some as much as 
15 deg plus or minus. Magnetos were 
replaced, load balance re-adjusted, and 
unit loaded to rating. 

Downtime: four hours. 

Case 4: 4-cycie compressor, gradual 
loss of power. 

Indications: Low MD for speed and 
load. Slightly high exhaust tempera- 
tures on two cylinders. Pressure indi- 
cator showed rather even and normal 
compression pressures but low explo- 
sion pressures on the two cylinders. 

Repairs: Pulled heads on said cylin- 
ders, found exhaust valves seating very 
deeply, and why. Replaced parts as re 
quired. Engine replaced on line at 
regular loading. 

Downtime: Eight hours. 

Labor: Two man-days. 

Case 5: Two stage compressor, on¢ 
of many operating in parallel, grad- 
ually appeared to be overloaded. 

Indications: Eight months until due 
for overhaul, no perceptible decreas¢ 
in total metered capacity, no wnat 
countable change in stage pressures, 
and no hot compressor valves. 
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farre! speed increasers give you smooth power 
transmission year after year... here’s why 
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PRECISION GEARS 


Herringbone gears generated with 
extreme precision by the Farrel- 
Sykes process. 


MOTT 
A “FOUNTAIN OF YOUTH” 
Completely self-contained circu- 
lating system furnishes pressure 


lubrication to all bearings, and 
spray lubrication to gears. 


PRECISION-GROUND SHAFTS 


Extra large for the power to be 
transmitted. Give added stiffness 
against bending and torsional de- 
flections. 
Since 1932, Farrel has worked closely with the 
oil industry to design speed increasers which 
will deliver power smoothly, year after year, 
meeting the unusual as well as the usual re- 
quirements of pipeline pumping service. 
The standard line consists of 49 sizes with 
idle eatinie sania @ se oe it We OVERSIZE SLEEVE BEARINGS 
’ ; ef: 5 = . —~. With consequent low unit pres- 
higher ratios, double step-up units are sup- sures. Precision finished to ex- 
plied with ratio range from 12:1 to 40:1. For tremely close tolerances. 
details of these proved-on-the -job speed in- 
creasers, send for a copy of bulletin 448A. 


ANSONIA, CONN. 


FARREL-BIRMINGHAM COMPANY, INC. | | e 
~~ > 4 


Plants: Ansonia and Derby, Conn., Buffalo, N. Y. Farrel speed increasers in operation, in- 
Sis Bthcen Ansan, Qullsin, Hew Vedi, Geten. Anes, cluding those originally furnished twenty- VERY RIGID HOUSING 
Detroit, Chicago, Memphis Minneapolis Portland (Oregon), two years ago, now total over a quarter Holds rotating elements in original 
Los Angeles, Salt ‘loke City, New Orleans. of a million horsepower. alignment, insuring maintenance 
; ‘ of operating smoothness of gear- 
ing. 
crease OIL FIELD REPRESENTATIVES: 
unac- Hercules-Lupfer Engine Sales Co., 124 N. Boston St., Tulsa 1, 


4 o ® 
ssures, Oklahoma. V. W. Osborne, 860-A M & M Building, ~ 8, heteon 
Houston 2, Texas 
, FB-924 
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The Biggest Gas Line Ever Built 


IN THE MOJAVE DESERT east of Barstow, California this 
Cleveland “320” Trencher is making the final cut, 4-ft. 
wide, 712-ft. deep, for Pacific Gas and Electric Company’s 
34” “Super Inch” pipeline—reportedly the largest gas 


transmission line ever built. 


On nearly every major pipeline construction project 
throughout the world you'll find Cleveland trenchers set- 
ting the pace. And on the majority of smaller trunk lines, 
gathering lines, lease lines, etc. you’ll find Clevelands lead- 
ing the way too. Pipeliners, large and small, will tell you 
Clevelands are ‘Good . . . Everywhere’’ because they dig 
more trench—in mere | places—at less cost. | 





There are Cleveland models for every size and kind of pipe- | 
line trenching and backfilling. Get the latest ‘“‘dope”’ on | 
them now—from your local distributor or by writing to: 














THE CLEVELAND TRENCHER COMPANY 
20100 ST. CLAIR AVENUE @ CLEVELAND 17, OHIO 


- 


. ' 
i wa é z 











































ae ee 


| 
| 
| 


Repairs: Suction and discharge tem. 
peratures of all cylinders were taken 
and correlated. Gas through high stage 
cylinder of questionable unit hag 
slightly the greatest temperature rise, 
Piston and valves were pulled. The 
valves checked for further usage by 
the piston rings were severely worn, 
evidenced considerable slippage, ang 
subsequent power loss. They were re. 
placed and unit performed normally, 
Downtime: Three hours. 


Case 6: One of a number of ident. 
cal units, installed simultaneously and 
operating in parallel, had always ap. 
peared to be slightly lacking in power, 
Service mechanics had reported one 
bank of power cylinders as being 
slightly below par, for no apparent 
reason. Complete indicator power cards 
had not been taken because of the 
complications of synchronization. 


Indications: After some years of op- 
eration, plant load was reduced and en- 
gine used only as spare. Plant me- 
chanic, through use of good pressure 
indicator, found noticeably lower ay- 
erage explosion pressures in question- 
able bank. 

Repairs: Engine carefully trammed 
and firing point marking on flywheel for 
magneto serving weak bank was found 
to be almost 10 deg late. Correction 
was made and engine performance 
became normal. 


Before and After Inauguration 
of Preventive Maintenance 


A specific case of “before and after” 
to prove, in dollars and cents, the ac- 
tual value of a preventive maintenance 
program, is most difficult to illustrate. 
Such a program is not something that 
you buy (possibly subject to approval) 
and place in full scale operation. 
Rather, it is a function of operation and 
maintenance that gradually grows and 
spreads, swiftly here and slowly there. 
Other factors add to the com- 
plexity of merely searching back 
through records of 10, 15, or 20 years 
ago. Does the accounting procedure 
truly represent the picture? What of 
the effect of inflation, changes in plant, 
and unit load? Compressor units, then 
relatively new, are now older and 
reasonably require more maintenance. 

To attempt to answer the question 
may I say that during the past several 
years I have heard expressions regard- 
ing preventive maintenance from many 
men from many organizations in our 
field. Very few will deny it has merit, 
many are believers in the practice. 


References 


1. Robert S. Ridgway, CNGA Proceedings, 
November, 1950, pp. 1-7. 

2. Homer Givins, Petroleum Refiner, Vol. 30, 
No. 4, April, 1951, pp. 77-80. , 

3. Robert S. Ridgway, Petroleum Refiner, Vol. 
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4. Robert J. Phillips, Petrolewm Refiner, Vo. 

33, No. 1, January, 1954, pp. — 


D-44 To obtain more information on products advertised see page E-37 THE PETROLEUM ENGINEER, December, 1954 














tion 
ce 
after” 
he ac- 
nance 
strate. 
g that 
roval) 
‘ation. 
yn and 
is and 
there. 
com- 
back 
years 
edure 
rat of 
plant, 
, then 
- and 
nance. 
estion 
everal 
egard- 
many 
n our 
merit, 
e. 


2edings, 
Jol. 30, 
er, Vol. 
Vol. 
ee 
1954 


Today’s plants are bigger and 
more efficient despite increased 
costs for equipment, fuel, labor 


Development of the Modern Gas 


Engine Compressor Plant 


LYMAN F. SCHEEL* 


TwENTY years ago the gas engine 
driven compressor plant was used for 
the gathering of low pressure gas in 
the oil fields, gas lifting of oil and trans- 
mitting limited quantities of natural 
gas distributed by the utilities. The 
plant was equipped with heavy, slow 
speed, horizontal engines, bearing a 
marked likeness to their predecessors, 
the steam engines. The sizes varied 
from 150 to 1200 hp. The natural gas 
industry received a great impetus some 
15 years ago when the vast gas reser- 
voirs of Texas were tapped with the 
“big inch” lines going east, north and 
to the west coast in 1946. The gas en- 
gine compressor plants were a neces- 
sary adjunct to this expansion. 

Fig. 1 illustrates the relative unit 
cost in dollars per installed horsepower 
for typical gas engine compressor 
plants of the past 20 years. Class “A” 
plants were equipped with the common 
200 hp, twin, horizontal engine of a 
decade ago, as illustrated in Fig. 5. 

Ten years later the Class “B” higher 
speed, angle or “V” engines had re- 
placed the Class “A” engine. Fig. 6 
illustrates typical Class “B” plants. 
The housing structure had advanced 
from corrugated sheet iron on wooden 
frame to transite on rigid frame steel 
buildings; open jacket-water systems 
became enclosed, water-sprayed tubu- 
lar coolers; gas coolers of 2-in. pipe 
also became tubular coolers; air 
Cleaners and oil filters were accepted 
and air-cooled mufflers silenced the 
barking exhausts. 

Class “C” plants consist of the large, 
slow speed, tandem engines as illus- 
trated in Fig. 7. Table 2 gives the unit 
cost for Class “C” plants. Case “C” 
shows the influence of war economy 
on the large tandem engines. 

Table 1 gives a detailed breakdown 
on the plant cost of Class “A” and 

B” plants for the past three 10-year 
periods. It will be noted that the im- 
provements made in 1941, cost ap- 
parently 44 per cent more than the bare 
essentials plant of 1931. This accounts 
for the 61 per cent increased plant 


Lear odect manager, The Fluor Corporation, 


cost compared with the 20 per cent gen- 
eral rise in labor and material reported 
by the U. S. Bureau of Commerce. 
The next decade saw the addition of 
more automatic controls; overhead 
traveling cranes; pulsation dampeners; 
induced draft cooling towers and the 
application of air-cooled auxiliaries. 
Fig. 8 illustrates Class “B” plants of 
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this period. The improvements con- 
tribute substantially to the $250 plant 
cost. Presuming that a 1931 plant could 
have been duplicated in 1951 without 
the refinements related, it would have 
cost $206 per hp by using the Bureau 
of Commerce indices. This would in- 
dicate that these refinements cost $44 
per hp. 

Justification of these refinements is 
the crux of this study. The answer lies 
in the operating expense of such plants. 
Table 3 shows the operating expense 
items as accumulated over the past 25 
years from typical California opera- 
tion. The average of 5 compressor 
plants, exemplified as Class “A” in 
Table 3, indicates a power cost of $2.08 
per hp month in 1931. Two decades 
later these same plants have a power 
cost of $5.34 per hp month. The ad- 
vanced design plants currently cost 
$3.07 per hp month. The difference in 
the operating expense of the older de- 
sign plants compared with the ad- 
vanced design plants is an annual pre- 
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mium of 62 per cent on the added $44 
investment. This does not imply that 
the plant refinements earn this entire 
premium, neither can it be said that 
they do not contribute to this economy, 
The merits of the major refinements 
will be considered later. 

This same earning capacity could 
pay off the replacement of the older 
Class “A” plant in 9.25 vears. The Op- 
erating economy between tue advanced 
design plant and the old Class “@ 
plant could pay for a Class “B” plant 
in 11.5 years. These statements are not 
intended as a conclusion but rather a 
substantiation for the advanced design 
plants. The fact that the Class “A” ep. 
gines have been obsolete for some 10 
years and less than 40 of the Class “C” 
engines are being manufactured each 
year further confirms this point. 

The plant costs given in Tables | 
and 2 are based on an average of four 
similar plants. All superfluous equip. 
ment and buildings, such as water 
wells, electric generators, access roads, 
cottages, offices, and repair shops have 
been excluded. By including such fea- 
tures, brick buildings, heavy labor pre- 
miums as experienced in some isloated 
locations and particularly in plants 
containing a small number of engines, 
the plant unit cost may double those 
reported herein. 

Fig. 2 has been prepared to illus- 
trate the influence of the operating 
pressure on the plant cost. The light 
step lines represent the demarcation of 
ASAP flange ratings. Fig. 3 shows the 
effect of the size of angle or “V” type 
engine installed per unit cost, presum- 
ing a constant unit cost for the engine 
proper. The up-turned right hand end 
of the curve indicates the burden of 
too heavy a package, apparently ex- 
ceeding the optimum size unit. 

Fig. 9 has been prepared from data 
secured from a current project involv- 
ing 3 compressor stations containing 
identical size engines, ranging from 3 
to 20 in number in each station. This 
figure indicates that 17 is the optimum 
number of units in a given plant for 
minimum unit cost. The magnitude of 
this variable is so large that it controls 
the optimum size unit for a minimum 
installation cost. It follows then that 
the optimum size unit for a 10,000-hp 
plant would be approximately 600 hp, 
or 6 per cent. 

Fig. 4 illustrates the effect of partial 
loads on the operating expense. This 
curve will hold for all 3 classes of 
plants for the range indicated, with or 
without operating labor. The line fans 
appreciably at load factors of less than 
40 per cent. 


Operation Attendance 
Operating personnel in the Class 
“A” plants report an average of one 
operator per 1200 hp. This varies from 
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GENERAL APPARATUS SALES 


UNION SWITCH & SIGNAL 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY 


PITTSBURGH 18 SS PENNSYLVANIA 


NEW YORK CHICAGO LOS ANGELES ST. LOUIS SAN FRANCISCO 
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ore Platforms with. . . 


UNION Centralized 
Transport Control! 


Union Centralized Transport Control is new to 
the petroleum industry. But the basic equipment has 
been thoroughly field tested and proved reliable in 
railroad service, where supreme reliability is essential. 
It operates for long periods without attention; it is 
simple and ruggedly constructed; it saves money by 
speeding up dispatching, reducing errors. 

Union Centralized Transport Control un give 
these same benefits on your pipe lines, tank farms, and 
offshore platforms. For complete information, write or 
wire General Apparatus Sales, Union Switch & Signal, 
Pittsburgh 18, Pa. Or send the coupon. 


Pert enw ew ene eee ee ew ee eee ee eee ee ee 


General Apparatus Sales 
Union Switch & Signal 
Division of Westinghouse Air Brake Co. 
Pittsburgh 18, Pa. 

Please send me your new booklet which describes 
the many advantages of Union Centralized Transport 
Control for Pipe Lines. 


Company 
Address 
City & State 


—trtrrrrrrtrtTTT LLL 
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600 to 1600 hp for California opera- 
tion. The superintendents of such plants 
will agree that it requires no more at- 
tention and undoubtedly less, to op- 
erate the largest sized, 2600-hp Class 
“B” engine than it does to operate the 
smaller Class “A” engine. This would 
increase the operator’s effectiveness at 
least 3 times and possibly as much as 
13 times. Table 3 reflects the more con- 
servative ratio of 3 to 1. During the past 
5 years, several smaller plants contain- 
ing 3 or less units have been success- 
fully operated unattended, except for 
casual inspection every 4 hours.?-* 


Maintenance 

Class “A” plants require 1 repair 
man per 600 hp. A Class “A” power 
cylinder wears 0.0030 in. per annum. 
The crank bearing has an average life 
of 2 years. Class “B” cast iron, power 
cylinders will have comparable wear 
of 0.0013 in. per year. The honed, 
chrome-hardened, cylinder liners fur- 
ther reduce the wear to 0.0004 in. per 
year. Similar improvement has been ex- 
perienced in bearing services, etc. The 
accumulative effort of such factors en- 
ables 1 repair man to maintain 1400 to 
3600 hp in Class “B” plants.*++ 


, Fuel 
The peak fuel rate of 10,000 net Btu 
per hp-hr can be realized on Class “A” 
and “C” plants. The peak fuel rate of 
9000 net Btu per hp-hr was used for 
the Class “B” studied. Another 12 per 
cent to 15 per cent reduction in fuel 
rate can be realized by operating at 
higher compression.’ The fuel rates 
used herein were corrected for load 
factor, 10 per cent was added to obtain 
gross heating value and 5 per cent 

added for auxiliaries. 


Lubrication 


Class “A” engines and compressor 
cylinder lubrication requires one-half 
gallon of oil per horsepower-month. 
This is equivalent to 1500 hp-hr per 
gal, or 3.3 gal per day per 200-hp unit. 
Class “B” units will average 1 quart 
of lubricating oil per hp-month; 3000 
hp-hr per gal, or 5.5 gal per day per 
660-hp unit. There have been reports 
of satisfactory lubrication with one- 
third of this quantity. But until lubri- 
cators can be developed that will de- 
pendably meter smaller drops of lubri- 
cant, the operator can ill afford to 
economize on this item. 

The lubrication system of the Class 
“B” has a second function of absorb- 
ing some 500 Btu per hp-hr from the 
power piston and bearings. These en- 
gines will circulate from 12 to 18 gpm 
of oil per 100 hp, picking up 12 to 19 
F in temperature. The system includes 
a sizable oil cooler. It is good practice 
to return the oil to the engine at a 
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FIG. 6. Exterior view of 1941 Class B plant. 


FIG. 8. Exterior view of 1951 Class B plant. 
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CLEANING AND PRIMING 
MACHINE 


Rugged and Dependable 


The most rugged and dependable cleaning 

and priming machine on the line en 
equipped with dual multi-speed transmissions — coamo swearen 
providing greater flexibility of control. Inter- kad 
changeable cleaning and priming assemblies %} 
permit each model to process a wide range pes 
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temperature of 150 F, and especially 
vital when the bearing pressures are 
high. 


Cooling 
Water consumed in the operation of 
a compressor plant has usually been so 
plentiful and inexpensive that it was 
considered trivial. The water consumed 
in 1931, however, at 1% cent per bbl, 


PLANT 


represented as much expense as the re- 
pair material. The natural draft, spray 
type cooling towers, used in the Class 
“A” plants consumed one barrel of 
water per hp-day. The induced draft 
cooling towers require only 0.4 bbl per 
hp-day. A plant with complete air 
cooled auxiliaries will only require 0.05 
bbl per hp-day. 

A condensed table of water circula- 


tion of a Class “B” Plant is given 
below: 











Btu/hp Temp. G 
Facility hr. range . 
Engine jackets 2600 161 to 150 0.8 
oO eo 500 155t0 150 9.99 
Comp. cylinders........ 200 154to 150 0.19 
Tower cir. for above 3300 =: 93 to 75 0.37 
Tower cir. for gas cooler.. 1500 93 to 75 0.18 








The water consumed is only a por- 
tion of the expense incurred in cool. 
ing the plant facilities. Cooling water 
will become as brackish as ocean water 
unless controlled. Chemical control jg 
necessary to restrict algae growth, de. 
lignification, corrosion, and scale for. 
mation.® Minimum treatment against 
delignification requires 20 lb of sul. 
phuric acid per day per 1000 gpm of 
tower circulation to maintain a pH of 
7.5. It will require about 75 Ib of sul- 
phuric acid per day per 1000 gpm to 
reduce the pH to 7.0. One of the most 
satisfactory algae controls is to saturate 
the circulated water with chlorine or 
bromide every third day. Such a dosage 
will require 10 Ib of chlorine per 1000 
gpm of circulated water. The cost of 
such treatment, including phosphates 
and chromates for scale and corrosion 
control will range from $1.50 to $3 
per day per 1000 gpm of circulation. 
Without such control the cost of de- 
scaling and cooling tower maintenance 
can run as high as 35 cents per hp- 
month. With chemical control the 
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also were furnished. 


The above iemalintion photo shows one of seven 

piped and wired control boards that we manu- 
factured for use in the pipe line stations of a 
major pipe line company; fourteen gauge boards 











Nelson engineering know-how and manufactur- 
ing skill are geared to produce custom-built 
electrical equipment which is designed to meet 
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ANUFACTURING CO. 
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maintenance can be reduced to ap- 
proximately 4 cents per hp-month. 


Air vs Water-cooled Equipment 
The unit costs of air and water- 
cooled equipment for a plant the size of 


expenses used in Table 4 are based on 
the average of the costs given therein 
and electric power at $6 per hp-month; 
i.e. lcent per kwhr. The air-cooled, 
jacket- water cooler would pay for it- 
self within a year. The air-cooled, gas 


the temperature of the water-cooled 
gas. The remainder of the year the air- 
cooled gas should be within 2 degrees 
of the water-cooled gas. Air-cooled, 
jacket water and oil cooler systems in- 
clude thermostatic, fan-speed controls.” 


the Class “B” plant given in Table 3, 


cooler and the entire air-cooled system 
are shown in Table 4. The operating 


would pay out within 2 years. The lube Compressor Cylinder Cooling 


The heat absorbed by the jacket- 
water in the compressor cylinders may 
be expressed. 

Btu/hp hr = 

100 \/Ratio of Compression 
This empirical formula was devel- 
17.20 19. -00 31.00 35.00 oped from tests which also indicated 
:00 42.00 : 

12.00 that the jacket-water temperature of 

4 75 F, with 1 F differential, to 210 F 

had no measurable effect on the power 

of compression. Subsequent experience 

with hot compressor jackets, especially 

in handling “wet” gases, have been 

most satisfactory as far as mechanical 
service is concerned.® 








TABLE 1. Installed unit cost of gas engine driven compressor plants. 


1931 unit costs 


Description of items Labor Mat’l. Total 


Preliminary excavation grading. ... : 2.90 
Concrete , 2.05 ; 5.85 
Machinery and equipment......... : 5 9.15 
Piping ; f 15.25 
A aera 3.40 

1.20 

1.00 





1941 unit costs 1951 unit costs 


Mat’l. Total Mat'l. Total 


0.75 3.75 : : 8.25 
5.00 - : ‘ 14.50 
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Steel work 4 d 1.10 
pod Instrument and controls { 0.65 
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f sul Total—direct cost 50 i 40.50 
Engineering, overhead, and fees. .. . 10.10 
mM to Gas engine—compressor, freight... . 49.40 
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Horsepower per unit 
Horsepower for plant 
Discharge pressure 
Increased cost % over 1931........ 
Ditto from U.S. Bureau of Commerce 
Excess above Bureau of Commerce, 
% over 1931 118 144 135 94 


Pulsation Dampeners 

Pulsative flow was recognized 20 
years ago as a nuisance to orifice meter 
gas measurements. In August, 1935, 
the Gas Compressor Committee of the 
California Natural Gasoline Associa- 
tion undertook several studies of na- 
tural gas compression.® This included 
isolation of the power required to pump 
gas against a pulsative flow. The valve 
losses were evaluated without inter- 
ference of other compressors. The 


hates 
‘Osion 
to $3 
ation. 
if de- 
nance 
r hp- 








TABLE 2. Installed unit cost of horizontal twin tandem gas engine driven 
compressor plants. 





1941 unit costs 1951 unit costs 


Description of items Material Total Material 


Preliminary excavation and grading. : 1.15 5.15 P 2.00 
te 7.80 17.00 i 16.60 
17.05 19.50 : 25.90 

18.95 25.15 . 30.00 





4.80 7.50 


2.70 
0.40 
1.15 
1.05 


55.05 
(67%) 


Engineering, overhead, fees 
Gas engine—compressor, freight... . 


Total—dollars per horsepower 


Class 
Horsepower per unit 
Horsepower for plant 
e pressure 
Increased cost % over 1941 
Ditto form U.S. Bureau of Commerce 


212 168 
221 170 





TABLE 3. Direct operating expense cost per horsepower—month. 





Horsepower of plant 
Horsepower developed 
Horsepower of each unit 
Type of unit 





5280 


1c/kwhr 
$2.50/hr 
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TABLE 4. Air vs water-cooled equipment. 


Operating 
expense per 
horsepower— 
month 





Cost per 


Annual 
horsepower 


earning 








a Air Water Air Water air 
ucket water. $4.55 $3.20 $0.024 $0.152 1229 
Oileooler.... 2°65 1.25* 0.013 0.033" 18% 
2.85 0.057 0.114 52% 
6.75 0.094 0.292 52% 


Se 
* Adjusted for reduced size. 











oil can be cooled more economically 
by the jacket-water system than by 
direct air cooling as reported herein. 
The air-cooled, gas cooler was de- 
signed to a 10 F approach to the 
highest dry bulb temperature. There is 
an average of 1325 hours per year 
when the temperature of the air-cooled 
gas would average 7.3 F higher than 
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same compressor was tested against a 
pulsative flow at 150 and 300 psig. 
There was a uniform 1.5 per cent addi- 
tional power required to pump against 
pulsative flow over a range of com- 
pression from 1.5 to 8.0. 

The research division of the Fluor 
Corporation has observed that in some 
cases less horsepower was required 
to pump gas after the installation of 
pulsation dampening equipment. This 
decrease in power depends upon the 
magnitude of pulsations that existed 
before the installation of the damp- 
eners. The net horsepower savings 
would have to be only 1 per cent to 
justify an investment of $2.50 per hp 
for pulsation dampening equipment. 
The actual cost will vary with installa- 
tions. Three recent pulsation dampen- 
ing systems were installed for approxi- 
mately one dollar per horsepower more 
than conventional piping. It should be 
noted that pulsation dampening equip- 
ment is designed to minimize piping 
vibrations rather than to reduce com- 
pressor horsepower. 


Starting Air 

All engines of this category are 
started with 250 psig air. The starting 
air equipment is relatively small and 
secondary in importance, and may be 
neglected in design features. It con- 
stitutes the most serious hazard in the 
plant. The lubricating oil carried from 
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G-E two pole motor typical of construction below 1000 } 
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G-E enclosed base-ventilated motors 





aliminate ugly piping; need no firewall 


Here’s a motor that improves the appearance of your 
pipe-line pumping station. General Electric’s en- 
closed base-ventilated motor has air intake and 
discharge ducts located below floor level eliminating 


unsightly piping. 


General Electric enclosed base-ventilated motors are 
built without limitation in size and give you the ad- 
vantages of low cost and all-around protection. Here 
are some of the features that make this motor particu- 
larly suitable for pipe-line pumping applications. 


SIMPLE, ECONOMICAL INSTALLATION—possible be- 
cause no intervening firewall is needed. This means 
reduced station construction costs. Also, a more direct 
connection between motor and pump results in freer 
movement around motors. 


SEPARATE MOTOR-DRIVEN BLOWERS-—started up in 
advance—purge the motor and duct system of any 
gases that may have accumulated during a shutdown 
period. It also removes excess motor heat from the 
station without the use of additional equipment. 


BASE VENTILATION—with intake and discharge ducts 
opening directly down through the foundation to the 
source of ventilating air—minimizes the possibility 
of hazardous leaks from exposed pipe joints. 


A WIDE SELECTION from General Electric’s complete 
line of pipe-line motors assures you of getting the 
right motor for every application. For more informa- 
tion on G-E enclosed base-ventilated motors or any 
of the complete line, contact your nearest Apparatus 
Sales Office. General Electric Co., Schenectady 5, N.Y. 
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AT. THE MODERN ELDORADO STATION in the Rancho 
Pipe-line System, G-E enclosed base-ventilated motors drive 


single-stage and two-stage pumps. Air ducts are located below 
floor level eliminating hazardous leaks from exposed pipe joints. 




































































































































































































































the air compressor can be ignited by 
the compression temperature under ad- 
verse mechanical conditions. For this 
reason some operators will not use the 
“Vv” type compressor. Other operators 
use liquid soap as a lubricant. The 250 
psig air should be cooled and scrubbed. 
The air receiver and headers should be 
cooled and scrubbed. The air receiver 
and headers should have a slight pitch. 
Automatic drain traps should be in- 
stalled at the low end of the vessel and 
lines. The unit connection should take 
off the top of the header and contain 
a check valve against the engine. These 
precautions not only contribute to 


safety, but also aid in starting.® 

Class “A” engines required 200 to 
1000 std cu ft (free air) to effect a 
start. Another source specified 90 scf 
per 100 hp to start a Class “B” engine. 
The air received should be sized to 
supply 2 starts without the aid of the 
air compressor or 3 starts with the air 
compressor within 20 minutes, without 
reducing the reservoir below minimum 
starting pressure of 150 psig. These 
factors can be stated: 

Volume of receiver = 


2.7 hp —20 XD 
7 
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FROM 1,000 TO 
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lives and property when regular 
power is interrupted... keep all 
essential services and equipment 
operating. Compact, dependable, 
easy to install. Require minimum 
maintenance. Can be equipped to 
start and stop automatically. 
FREE ESTIMATING SERVICE 

. . - Let us know your standby 
needs and we'll recommend the 
Onan plant to fit them. 
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ELECTRIC PLANTS 


D. W. ONAN & SONS INC. 


6355 University Avenue S. E., Minneapolis 


50,000 WATTS A. C. 


GASOLINE-POWERED STANDBY PLANTS 


Air-cooled: 1,000 to 10,000 watts. Powered by one and two- 
cylinder Onan engines. 


Water-cooled: 10,000 to 50,000 watts. Powered by four and 
six-cylinder, heavy-duty engines. 
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14, Minnesota 























NOTICE: 


No change except the 
corporate name. We 
still have the same 
ownership, same 
management, same 












address, same telephone, and use the same 45 years of experience 
to render the same service under the same trade name—‘‘PELCO.”’ 
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Welding Saddles 








. <= 
PELICAN SUPPLY CO. INC. 


P. O. Drawer 1108 
SEE YOUR NEAREST SUPPLY HOUSE 





Shreveport (84), Lo. 
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(Formerly: Pelican Well Tool & Supply Company) 
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Where D is the cfm capacity of the 
air compressor and hp is the rates 
horsepower of the single unit in a plant 
of three or more units. 


Mufflers 


Political pressure from adjacent regj. 
dential property owners brought about 
the modern engine muffler some 29 
years ago. There is no tangible eco. 
nomical justification of the modem 
muffler unless the maintenance was 
considered on the old water-cooled 
mufflers illustrated in Fig. 5. These ex. 
haust lines would lime solid in 6 to 9 
months. The modern non-cooled, jp. 
dustrial muffler will cost about $1 per 
hp. The air-cooler muffler will cost 
about $1.40. Silencing mufflers for 
residential areas will cost about twice 
as much. 


Air Filters 


Many of the operators frowned upon 
the introduction of air filters for gas 
engines as another gadget. Engine 
maintenance was accepted as good 
honest work. There is little doubt now 
that air filters extend cylinder life. 


Summary 

It would be difficult to further ac- 
count for the referred $44 refinement 
cost in more detail. Cast iron valves 
and fittings have been replaced with 
cast steel and weld fittings. Larger and 
more efficient scrubbers; automatic 
and remote controls; and countless 
other features are now accepted as 
commonplace. The days of the $100 hp 
plant, free fuel, and water are gone. 
Design engineers carinot afford less 
than the most efficient operating plant. 

This is a case history of how one in- 
dustry has met the changing economy 
and proved by cost accounting the 
benefits of applying new developments. 
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MARVEL INVERSE OILER- 


Vital Part of World's Finest Engines 


Engine manufacturers think so highly 
of the Marvel Inverse Oiler they have 
incorporated it as a vital unit in their 
engines’ lubrication systems. 

They have found that engines, 
equipped with Marvel Inverse Oilers, 
can be depended upon to give quick 
acceleration to save trip time. . . keep 
operating costs to a minimum .. . 
guarantee hours of continuous per- 
formance. .. keep ““down-time”’ low by 
extending periods between overhauls. 

The famous Climax Engines, one of 
which is pictured below, is an example. 
A truly fine performer, it is equipped 


This Chart shows the 
proper setting for 
constant load engines 


EXAMPLE:—If you use 805 cu. ft. 
of dry gas, 7.49 gallons of butane 
or 7.84 gallons of gasoline, your 
H.P. is about 70, so adjust oiler to 
feed 28 drops per minute. You will 
then receive about 32 hours per 
quart of MARVEL MysTEry OIL. 

If engine load increases after 
setting for normal load, oiler will 
automatically increase its feed, 
decreasing when load is lessened. 


See Your Local Jobber or 
Oil Well Supply House 


with a Marvel Inverse Oiler for Marvel 
Mystery Oil—finest performing lubri- 
cant of all. 

The Marvel Inverse Oiler feeds Mar- 
vel Mystery Oil in exact proportion to 
engine speed and load . . . properly 
lubricating valves and guides, prevent- 
ing wear and sticking. Keeps upper 
piston rings free in their grooves... 
retards ring flutter . . . and cushions 
ring pounding which can result in ring 
breakages. Remember, it istheoi/ which 
must do these things and only Marvel 
Mystery Oil is blended for this purpose 
and for this oiler. 


BRAKE 
H. P. 
AT BELT 


NAT. GAS 
CU. FT. 
PER HOUR 


BUTANE 
GALLONS 
PER HOUR 


GASOLINE 
GALLONS 
PER HOUR 


60 
2. 


EMEROL MFG. CO. 
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The Marvel Inverse Oiler 


is an integral part of the Climax 
12 cylinder, 171 H.P., 600 RPM 
GAS ENGINE. Operating off the 
intake manifold, this completely 
automatic Oiler feeds Marvel 
Mystery Oil exactly in proportion 
to engine loads . . . gives direct 
protection to the all-important 
upper cylinder areas. 








M. M. OIL 


DROPS 


PER MIN. 


To obtain more information on products advertised see page E-37 


M. M. OIL 


HOURS 
PER QUART] -° ‘ 


To determine drop count 
per oiler when more than 
one is used on an engine— 
divide recommended drop 
count by number of oilers. 


Chart shows 
total 
oil consumption 


NOTE: Guarantee on oiler is 
void if any other oil than 
MARVEL MysTERY OIL is 
used. Some engines also 
carry this guarantee policy. 


Dept. 436, 242 West 69th Street 
New York 23, N. Y. 
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Pipe Line Projects 





Little Inch Conversion 
Hearing Scheduled 

FPC has scheduled a hearing De- 
cember 6, in Washington, D. C., on an 
application by Texas Eastern Trans- 
mission Corporation requesting author- 
ity to retire part of its “Little Inch” 
pipe line system from natural gas serv- 
ice and to construct new facilities to 
enable it to continue to provide service 
as presently being rendered. 

The company is proposing to retire 
that portion of the Little Inch system 
located between Baytown, Texas, and 
Moundsville, West Virginia, and to 
convert it to the transportation of pe- 
troleum products. The natural gas now 
being moved through the Little Inch 
system would be transported by means 
of the new facilitities, which the com- 
pany proposes to build, together with 
its other existing facilities. 

The proposed new facilities, esti- 
mated to cost $71,814,000, would in- 
clude about 481 miles of pipe line, 
86,900 hp in new compressor stations, 
and 36,020 additional hp at existing 
stations. 


Pipe Line Contractors’ 
LA Program Outlined 

The seventh annual convention of 
the Pipe Line Contractors Association, 
slated for the Statler Hotel in Los An- 
geles, California, January 16-19, will 
be the first group meeting held outside 
the Southwest. More than 500 are ex- 


More than 15,000 persons living in areas adjacent to compressor 
stations on the new Gulf Interstate Gas Company’s 1160-mile $125,- 
000,000 system, took time out recently to visit the Gl facilities in a 
series of open houses prior to the beginning of operations. Well attended, 
the move was a part of Gulf Interstate’s program to establish good 


pected to attend, including a number 
of Canadian contractors. 


One session of the meeting will fea- 
ture a discussion of laws and regula- 
tions governing the operation of pipe 
line construction in Canada, by R. A. 
MackKimmie of Calgary. Construc- 
tion methods on 34 and 36-in. pipe 
will be covered by a panel including 
Raymond Crowe, chief engineer for 
Transcontinental Gas Pipe Line; John 
M. Gay, Associated Pipe Line Con- 
tractors, and others to be announced 
later. F. A. Hough, Southern Counties 
Gas Company, Los Angeles, will speak 
on the new code for high pressure gas 
piping. N. E. Tanner, president of 





STORAGE 


CUMULATIVE CAPACITY IN ig 
BILLIONS OF CUBIC FEET 
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touring the plant. 
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Trans-Canada Pipe Lines, Ltd., wil 
talk on the Canadian outlook, and a 
panel discussion on safety will be held. 


Texas Gas Plans Merger 
with Two Subsidiaries 

Texas Gas Transmission Corpora. 
tion has announced plans to file appli- 
cation with the FPC for approval of a 
merger with two of its south Louisiana 
gas gathering subsidiaries. The two are 
Louisiana Natural Gas Corporation 
and Texas Northern Gas Corporation, 
Texas Gas acquired Louisiana Natural 
in 1950. Texas Northern was organ. 
ized as an operating subsidiary by 
Texas Gas in 1949. The two compa- 
nies are primarily engaged in the 
acquisition of gas reserves in the 
Louisiana Gulf Coast area. 


Pipeliner’s Corrosion Short 
Course. Planned 

Tentative arrangements have been 
made by the Houston, Texas, section, 
south central region, NACE for a short 
course on corrosion for pipeliners at 
the University of Houston on January 
20-21, 1955. General chairman for 
development of the program is C. L. 
Woody. The short course will be de- 
signed to provide superintendents, 
foremen, and operating people with 
practical information on the elemen- 
tary theories of corrosion, its control 
internally and externally, cathodic pro- 
tection, and related subjects. 


relations between its employees and the local residents. Visitors at each 
open house were briefed on the firm’s operation, taken on a tour of the 
plant (right photo), and treated to hot dogs and soft drinks (left photo). 
More than 25,000 hot dogs and soft drinks were served to visitors 
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Texas Eastern Completes 
One Line, Second Underway 
Construction of facilities of the 


Texas Eastern Penn-Jersey Transmis-° 


sion Corporation gas pipe line has been 
completed and the system, costing 
$28,000,000, is in operation. The 265- 
mile, 24-in. line carries stored gas 
from the Oakford, Pennsylvania, stor- 
age field to Lambertville, New Jersey. 

Work on a second line, a 58-mile, 
16 and 20-in. link of Texas Eastern’s 
Big Inch and Little Inch systems is 
underway between Joaquin and Long- 
view, Texas. It is expected to be in 
operation by January 1. 


Esso Terminal Dedicated 

A new pipe line terminal with a 
storage capacity of nearly 1,200,000 
bbl has been placed in operation at 
Waltham, Massachusetts, by Esso 
Standard Oil Company. The new ter- 
minal completes a $23,000,000 expan- 
sion program by the company in the 
New England area. At the terminal, 
which occupies a 23-acre tract, the 20 
storage tanks will be painted green to 
achieve landscape harmony. Products 
stored will be received from the com- 
pany’s Everett, Massachusetts, refinery 
through the Massachusetts Products 
Pipe Line. Some 40 communities will 
then be served through tank truck. 


Montana Power Asks Permit 
To Import Canadian Gas 


Montana Power, Company, Butte, 
Montana, has applied to the FPC for 
authority to import natural gas from 
Alberta, Canada, to supplement sup- 
plies available to its pipe line system 
which serves markets in Montana. 


The company proposes to import gas 
produced from fields in the Pakowi 
Lake area in southeastern Alberta. The 
gas would be produced or purchased 
by Canadian-Montana Gas Company, 
Limited, a wholly-owned subsidiary of 
Montana Power. It would then be de- 
livered to Canadian-Montana Pipe 
Line Company, another wholly-owned 
subsidiary, which would make delivery 
to Montana Power through existing 
facilities at the U.S.-Canadian bound- 
ary. 

FPC in February of 1952 authorized 
Montana Power to import up to 40,- 
000,000 cu ft of gas daily and a maxi- 
mum of 10 billion cu ft of natural gas 
annually from Canada, to be used ex- 
clusively to render service to the Ana- 
conda Copper Mining Company. That 
authorization expires April 7, 1956. 

Montana Power said that the Al- 
berta Petroleum and Natural Gas Con- 
servation Board recently issued a new 
20-year permit to Canadian-Montana 
Pipe Line Company authorizing the ex- 


Projects 


port of a maximum of 100,000,000 cu 
ft of gas per day and up to 20 billion 
cu ft per year. These volumes include 
the volumes heretofore authorized. 
Montana Power has declared that these 
Canadian reserves “are urgently 
needed” to supplement its reserves in 
the United States to supply its over-all 
system requirements and permit the 
normal growth and expansion of its 
system. 

Present imports, for use by Ana- 
conda, are produced and transmitted 
by the two Canadian subsidiaries. 
Under the FPC’s 1952 authorization, 
Montana Power constructed about 52 
miles of pipe line from the Canadian 
border to a connection with its existing 
facilities near Cut Bank, Montana. This 
same line would be used to transport 
the newly-requested imports of gas. 


Stations Moved from Texas 
to Nebraska 


A crude oil pumping station at 
Palestine, Texas, is being moved from 
its present location and transported 
about 1000 miles to a new home near 
Potter, in western Nebraska, where it 
will be installed on a 45-mile, 8-in. 
crude line to be operated by Arapahoe 
Pipe Line. Tuloma Builders, Tulsa, 
has been awarded the contract for the 
moving and reinstallation project by 
Pure Transportation Company. 








Test for Electrical 
LEAKAGE - SHORTS - BREAKDOWN 


with 


**HYPOT” 


JUNIORS 


HIGH POTENTIAL 
| TESTING 
j INSTRUMENTS 


WRITE FOR * 
BULLETIN 4A 


© ONLY ONE instrument necessary 





@ VISUAL INDICATIONS from neon 


to make high potential tests for 
leakage, breakdown or shorts! 

@ PORTABLE, with rugged steel 
case...Operates in any position! 

@ SAFE to use, with protected test 
leads, shielded high voltage, 
grounded case! 

@ SIMPLE—only three easy steps 
to make a complete test! 


lights give positive test results. 
Audible test indication for leak- 
age also available. 


@ RANGES 0-1500 to 0-6000V.A.C. 
output. Other “Hypots” to 
50,000 V.A.C. output at 5 K.W. 


@ WRITE for complete data on 
“HYPOTS” for your jobs. 


ePeecvsveecese ZT) 


PROVED IN 19 YEARS OF USE 


10P PIPE-LINE LEAKS 





Simply (uikly 


15 Years Exclusive Use by Major Gas Distribut- 
ing Company—19 Years by Major Oil Com- 
panies throughout United States. 


Regardless of size of leak, just cut GRO- 
CORD gasket to cover generously. 





Cut a piece of | pe ready-made half sole or 
sleeve to extend about 1” on both sides and 
ends of gasket. 





Fit plate over gasket so it extends beyond the 
GRO-CORD gasket on ail sides. 





Clamp repair tight with a chain jack to shut 
off the leak. With clamps, hold plate in con- 
tact with Eee at all points. Weld all around 
and REMOVE CLAMPS. Clamps may be left 
until welding equipment is available. GRO- 

ORD gaskets have been in service as long 
as 5 years before final weld. 





Permanent welded repair after clamps re- 
moved. Specially shaped GRO-CORD gaskets 
are used by pipe line companies everywhere. 
Tested at 1600 Ibs. p.s.i., oil resistant cotton 
impregnated GRO-CORD gaskets last for 
years. 


SALES REPRESENTATION WANTED — WRITE TODAY 


obber Inquiries 


DALLAS Invited! Write for 


Folder PE-11 


ASSOCIATED R sR. 
(a 2006 LOC 


3759 West Belmont Avenue, Chicago 18, Illinois 


cision | 


PIPE REPAIR GASKETS 
DALLAS MANUFACTURING & SALES COMPANY 


POST OFFICE BOX 7181 DALLAS 9, TEXAS 


GRO=SO© 
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@ Five miles west of Cushing, Okla., 1034," Republic Electric Weld Line Pipe being laid, 


3 KINDS OF 


LINE PIP 


ALL FROM 


REPUBLIC 


natural gas pipe line near Leeds, Alabama. 


Need Big Sizes? Republic makes Expanded high pressure lines. Uniform wall thickness 
Electric Fusion Weld Line Pipe in sizes 24” to means dependability in every inch of the line. 
30” O.D. And it goes in fast. Circumference is 
always constant. Field joints line up accurately 
and quickly. The entire circumference can be 
welded at top speed. And to further speed field 
welding, uniform wall thickness provides an 
even distribution of metal all around the pipe. 


Continuous Butt Weld Pipe made by Republic 
has been a standard in the oil fields for many 
years. It comes in nominal sizes 4g” to 4” GRL, is 
used for gathering lines and many other oil and 
gas handling needs. It has uniform strength and 
ductility, tight adherence of the galvanized coat- 
From 2%” to 16” ©.D. you can use Republic ing, is easily threaded, readily welded and bent. 
Electric Resistance Weld Line Pipe. Its high When you need line pipe for oil and gas 
ductility assures smooth, uniform bends in the transmission, high or low pressure, remember, 
field or in the shop ... without severe wrinkling. | you can get all three kinds from Republic. 
Uniform high yield strength permits building | Write for literature. 


REPUBLIC STEEL 
CORPORATION 


GENERAL OFFICES e CLEVELAND 1, OHIO 


Export Department: 
Chrysler Building, New York 17, N.Y. 


To obtain more information on products advertised see page E-37 THE PETROLEUM ENGINEER, December, 1954 
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Short Line, Compressor Plant 
Requested For Ohio Area 

Ohio Fuel Gas Company has ap- 
plied to the FPC for a certificate au- 
thorizing the construction of 10.6 miles 
of 20-in. pipe line and an 880-hp com- 
ressor station to help improve its 
underground natural gas storage opera- 
tions in Ohio. 

The 10.6 miles of line would be lo- 
cated in Hocking and Fairfield coun- 
ties, in the company’s Benton storage 
area. Construction of the line would 
eliminate the restrictive effect of ex- 
isting transmission facilities and pro- 
yide adequate capacity for required 
storage Withdrawals. The new compres- 
sor station, to be built in Ohio Fuel’s 
Guernsey storage area in Guernsey 
County, is required for efficient devel- 
opment and utilization of existing stor- 
age facilities, the application states. 
Total estimated cost of the proposed 
new facilities is $942,900. 


NGPLA, Producers Sign Con- 
tract; 280-Mile Line Planned 

Natural Gas Pipe Line Company of 
America has signed a. $100,000,000 
contract with a group of Houston in- 
dependent oil and gas operators to buy 
natural gas from the Wise County area 
in North Texas. 

To take the gas, NGPLA proposes to 
build a 280-mile line from the field 
through southwestern Oklahoma to a 
point near Amarillo in the Texas Pan- 
handle where the line would tie in with 
the company’s carrier to Chicago. 

A minimum 20-in. line is planned, 
for a daily capacity of 150,000,00 cu 
ft. Tentative plans also call for con- 
struction of a $1,500,000 natural gaso- 
line plant in Wise County to process 
the gas before its sale to the pipe line. 

lhe field operators and producers, 
represented by Christie, Mitchell and 
Mitchell Company, Houston, Texas, 
will have to file with the FPC under 
order 174-A as will the pipe line com- 
pany. Included in the group of pro- 
ducers are R. E. “Bob” Smith, Hous- 
ton independent oilman, Waterfield Oil 
Company, and Riddell Oil Company, 
both of New York, and a number of 
Southwestern businessmen. 

Terms of the contract call for the 
gas price to be based on the heating 
(Btu) value instead of the usual base 
price method. 

H. Merlyn Christie, chairman of the 
operating group, said the group had 
completed 32 gas producers in the past 
2 years with no dry holes. Production 
is from the conglomerate zone of 5300 
to 6000 ft. Group hopes to have 70 
flowing gas wells by January, 1956. 
Consulting geologists estimate total re- 
serves at about 500 billion cu ft, with 
potential of 650 billion cu ft. 
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These three 5-gallon Greer Accumulators were installed on discharge side of Pres- 
cott double-acting duplex pump. Surge reduction was remarkable. See below. 


CASE HISTORY OF PORTLAND PIPELINE PROVES: 


Greer Accumulators Cut 


Pump Pulsations 537 


Oil pipeline and pump breakage were reduced 
from once a month to zero after installation 
of Greer Accumulators at pumping stations. 


Large pump surges are dangerous. 
They crack pipelines, break pump 
barrels, shock engine crank and 


BEFORE 


_J\M —— 


Hydrauliscope photos graphically prove 
pump pulsations were made harmless 
resulting in no further line breakage. 


How accumulator works: 
When system fluid is 
forced into accumula- 
tor under pressure, the 
gas in bag is compres- 
sed. Thus the rubber 
bag absorbs impact to 
an extraordinary de- 
gree. Write or call for 
Brochure 500 that gives 
detailed data on pump 
pulsation dampening. 
a U.S. Pats. under Olaer Lic. 





piston rods into failure. Greer has 
proved these failures unnecessary. 

Comprehensive tests made at al! 
eight pumping stations of the Port- 
land, Maine to Montreal, Canada 
pipeline prove that Greer Accumu- 
lators will absorb pulses and render 
surges harmless. 

Many pipeline systems— perhaps 
most—still suffer the costly conse 
quences of these pressure surges. If 
yours is one of these, we urge you to 
investigate the simple and certain 
way to stop this waste. 

Our experienced hydraulic engi 


_ neers will demonstrate the Gree 


Accumulator to you without obliga 
tion. Please call or write. 


ree 


GREER HYDRAULICS INC. ¢ N. Y. International Airport, Jamaica 30, New York 


Field Offices in Chicago, Dayton and Detroit 


To obtain more information on products advertised see page E-37 


* Sales representatives in all principal cities 
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. Trans-Canada Project 
To Facing Tough Obstacles 

: | The proposed 36 or 30-in. naturaj 

SOUTHERN NATURAL GAS COMPANY = ,."s\,2%_2% for Abe 

| ° fields to Winnipeg and the interna. 

a . ‘ ° tional boundary on the way to Mip. 

... @ leader in southern expansion and still growing meapelia ie. ail wacevtola 2. 

or financing. The problem of cost of 

delivery to the various city utility sys. 

tems along the route is unsettled with 

Winnipeg’s Winnipeg and Central Gas 

Company, principal customer on the 

prairies, unsatisfied about the price at 

which it could hope to buy at the City 
gate. 

The Winnipeg utility company said 
it would not undertake to buy gas 
“blind,” as the problem of competition 
with fuel oil for both domestic and 
industrial use is severe in this region 
of low cost fuel oil manufactured from 
pipelined crude. The Winnipeg com- 
pany frankly does not expect to take 
any business away from existing oil 
burner users until their equipment 
wears out, as the margin of difference 
in minimum natural gas selling price, 
for equivalent Btu value, is not enough 
to amortize the cost of discarding new 
or recently purchased oil burning 
equipment. 

Meanwhile, survey work is going 
ahead on the route of the Trans-Can- 
ada Pipe Lines, Ltd., line, under direc- 
tion of Bechtel-Mannix-Hester, a con- 
sultant engineering firm created for 
that purpose. 

















_ Conoco Line Completed 
Glass Fibers Inc. is proud to number Southern = Work on Continental Pipe Line 


a Company’s new 64-mile, 12-in. crude 
Natural Gas Company among its valued customers | iine between Oklahoma City ani 


Tonkawa, Oklahoma, has been com- 
GLASS FIBERS INC. congratulates forward-looking Southern pleted by G. G. Griffiths Construction 


" , — , Company of Tulsa. The new line, 
Natural Gas Company on its vigorous pipeline expansion pro- which replaces an older line sold to 


gram. As is well known, the cost of constructing an underground | the Cherokee Pipe Line system for 


ipeline is tremendous. The cost of repairing or replacing it is peotante wee, win seve Conese 6 ae 
pipe : Pp 8 P 8 ~ plete 12-in. carrier between Wichita 
sometimes even greater. Yet, for less than 4% of 1% of the origi- Falls, Texas, and its refinery in Ponca 


nal investment, Blue Flag-reinforced enamels will preserve a | City. ' 
pipeline for years beyond its normal life. For a new folder on | Wyoming-Nebraska Products 


Glass Fibers’ pipe wraps, write to Glass Fibers Inc., 1810 Madi- Line Dedicated 
son Avenue, Toledo 2, Ohio. | Formal dedication of the 215-mile, 
6-in. Wyoming-Nebraska pipe line, 
new products carrier in the —— 
Mountain area, was held in late No- 
BLUE FLAG PIPE WRAP | vember. The line, designed for a maxi- 
DURAMAT OUTER WRAP mum capacity of 12,000 bbl daily, will 


initially carry 8000 bbl between 
SURAMESH PIPELINE FABRIC Cheyenne and Sidney, Nebraska, and 


6000 bbl daily between Sidney and 

| North Platte. Storage capacity of 51, 

| 000 bbl is provided at Sidney terminal 

GLASS FIBER INC. and 142,000 bbl at the North Platte. 
Terminal. The line, to be used by 

Makers of glass fibers by the ELECTRONIC—EXTRUSION process Frontier Refining Company, includes 


... developed, patented and used exclusively by Glass Fibers Inc. an interconnection with Wyco Pipe 
Line. 
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Personals 





E. E. Miller 


B. E. Francis 





B. R. Keller L. W. A. Campbell 


» Byron E. Francis has been named chief 
engineer of Northern Natural Gas Com- 
pany. He succeeds Martin C. Madsen, who 
died September 4. Francis has been with 
Northern since 1939. 


> E. E. Miller has been promoted to gen- 
eral superintendent of Tennessee Gas 
Transmission Company with supervision 
over the company’s compressor, pipe line, 
gas control, measurement, corrosion con- 
trol, and communications activities. B. R. 
Keller and L. W. A. Campbell have been 
named assistant chief engineers for TGT, 
under direction of chief engineer E. S. 
Murray. 


>» W. S. Partner, general superintendent 
and chief technical advisor for Oleoduto, 
government-controlled products pipe line 
of Brazil, has returned to the U. S. after 
completing a three-year contract. He was 
an area manager for Service Pipe Line 
prior to retirement in 1950. Roy J. Erwin, 
station superintendent for Oleoduto, has 
been promoted to Partner’s former posi- 
tion. 


> Preston F. “Pete” Clark, senior delivery- 
man at Pan American Pipe Line’s Texas 
City terminal, has been presented an 
award for developing a tamper-proof bot- 
om can sealing device for use in pipe- 
ining. 


> Paul B. Rutledge, coordinator of em- 
ployee activities, Michigan-Wisconsin Pipe 
Line Company, has been elected chair- 
man of the AGA Midwest Personnel Con- 
ference. Other new officers for the coming 
year include Armond Harris, Northern 
Natural, vice chairman; and P. S. Hop- 
kins, Metropolitan Utilities District of 
Omaha, secretary. 


> J. D. Davis has been elected a director 
of United Gas Pipe Line Company. With 
the company and its predecessors ,for 
over 30 years, he is presently superintend- 


ent of the firm’s western pipe line divi- 
sion. 


> John Watts, Humble Pipe Line, Mid- 
land, Texas, has been elected chairman of 
the Permian Basin section of the NACE. 
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EMSCO's bridle guying 
assures minimum 


torsional deflection 














For proper microwave operations, the top 
of the tower must have minimum movement 
under all weather conditions. The unique 
bridle guying and superior structural fea- 
tures of Emsco microwave towers assure 
minimum torsional deflection...minimum 
maintenance costs. 

A pair of guys on each side of Emsco 
towers are anchored in a reverse direction. 
If the tower tends to twist because of wind, 
three of the guys will tighten and hold de- 
flection of the tower top to within 144°. 
Conventional guys are used on the lower 
part of the tower. 

Every Emsco tower design meets RETMA 
specifications and is unconditionally guar- 
anteed. Hot dip galvanizing provides pro- 
tection against corrosion. Bolted construction 
permits quick, sure visual inspection. 

For guyed or self-supporting towers un- 
equalled for safety...structural rigidity... 
economy ...specify Emsco. Prompt delivery 
is assured. 
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EMSCO MANUFACTURING COMPANY 
LOS ANGELES, CALIFORNIA 
Garland, Texas 












Houston, Texas 





Typical Emsco microwave installation 
Barton, Alabama 
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VOICE 
COMMUNICATION 


Westinghouse microwave repeater station and 


rg vOICe we 
Visicode supervisory control panel are shown ioe 


COMMUNICATION 


" 


here. All visual information and remote controls 
for a booster station are combined on this single Tyee 
panel. This combination typifies an important TELETYPE Sa 
service you get from Westinghouse. They can ASSEMBLY 
handle your whole project—surveys; design; con- 

struction of buildings, towers, all equipment and 


TYPE 
FR 
MICROWAVE 
RADIO 
ASSEMBLY 


end-use devices; installation and service—assuring TELEMETERING 


a complete, reliable microwave-control system. 
picte, y 








VHF 
Westinghouse microwave performs a wide variety cn's 
of pipeline functions, particularly for remote, un- 
attended operation. This multi-channel capabil- 
ity, combined with proved reliability, makes it SUPERVISORY SERVICE CHANNEL AND 
a sound consideration for your pipeline operation. conreet han 








‘Westinghouse 2000-mc Microwave... for Pipelines... 


Communication and control... key to 
reliable, low-cost remote operation 


Westinghouse offers pipelines a unique combination 
of communication and control ... to meet every re- 

irement for unattended station operation. In one 
complete system you get reliable microwave commu- 
nications plus the most advanced telemetering and 
supervisory control—making a decisive economic 

ner in efficient operation. Here are the Westing- 
house extras which make this possible. . . 


@ Lowest outage time...proved by field service... 


Every component is tested for reliability, proved dur- 
ing thousands of hours of actual operation—the result 
of successful installation experience. Maintenance is 
low, is kept even lower by use of simplified circuitry, 
built-in test facilities and wide-open construction. 
Built-in service channel and automatic switchover 
keep system in service at all times. 


@ Simplified multiplex equipment makes system 
changes easy, inexpensive... 


FJ multiplexing uses independent self-contained panels 
for highest reliability. Output circuits are designed 


for easy changing from one function to another. 
Nothing extra to buy, these panels make changes 
possible at any time. A minimum of equipment han- 
dles all pipeline functions ... gives more and more 
opportunity to add services, lower costs. 


© Complete, specialized control systems. . . 

The exclusive Westinghouse Visicode® is renowned 
as the best system for providing centralized control 
and visual indications of distant operations. Com- 
bined with telemetering and other specialized pipe- 
line control devices, it gives the highest degree of 
positive remote operation. 


These add up to one very special Westinghouse extra 
...the capability to provide a complete, packaged 
microwave-control system for you. This unique all- 
in-one service saves you many dollars, delivers the 
kind of efficiency and responsibility you need to get 
reliable, low-cost communication and control for your 
pipeline. For complete information call your represent- 
ative or write: Westinghouse Electric Corp., Micro- 


wave Section, 2519 Wilkens Ave., Baltimore 3, Md. 
J-02290 


you can BE SURE...1¢ iS 


Westinghouse 





iia ada 


Here is a typical microwave installation at an unattended 

station. This package includes stand-by radio with automatic 

switchover — assuring extreme reliability. A total of 30 

voice channels is available, each of which can be subdivided 
48 Many as 15 telegraphic functions. 
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The “eyes and ears’’ of centralized control are these supervisory relays and tele- 
metering receivers. The Freq-O-Tron* telemetering equipment provides constant 
intelligence on pressure, flow, tank levels—for use with indicating or recording 
instruments. The supervisory relays control the Westinghouse-pioncered ‘‘automatic 
check-back"” system, a time-proved method for positive remote control. 


*TRADE MARK 
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“PUTTING 


permanence 


IN PIPE” 


CLEANING, COATING, WRAPPING & RECONDITIONING 


HOT DOPE 


Straight from the Kettle 
on PIPE PROTECTION 


* 
By Boyd Mayes 


A while back a couple of us were 

out hunting and we got caught in a 
storm that looked like it was going to 
get pretty bad before it got any bet- 
ter. But we stumbled onto an old shack 
in the woods that would give us a 
place to rest out the storm. We got to 
talking about the feeling of security 
we got sitting around with the wind 
and rain blowing outside. Somebody 
reminded us it wasn't so long ago 
when a man knew he didn't have any 
security beyond what he could get with 
his own thinkin’, hustle, and muscle — 
and luck. And a lot of that luck was 
like an old darkey on the place used to 
say, ‘seems like | always have the best 
luck with 'taters | hoe the most.” 
And, you know, it still seems as if 
about the best chance any man has for 
security is what he does for himself — 
and a lot of that is tied up in just doing 
a job in the right way. 

But, now when it comes to gettin’ 
security for pipe against corrosion, we 
know we can do that right out here at 
our yard. We've been coating, wrap- 
ping and reconditioning pipe — big 
and little — for over a quarter of a 
century. We're mighty proud to offer 
the best of men and equipment to 
serve you 


MAYES BROS. 


HOUSTON, TEXAS oe 


- 
so. 
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Personals 


D. R. Pflug R. J. Wallace 


D. G. Simpson D. W. Brown 


> D. R. Pflug, formerly superintendent of 
operations for United Gas Pipe Line, has 
been named chief. engineer of Trans- 
Canada Pipe Lines, Ltd. R. J. Wallace, 
formerly manager of gas supply for 
Transcontinental Gas Pipe Line has 
joined Trans-Canada as manager of gas 
supply. Douglas G. Simpson has been 
named controller and assistant treasurer, 
and D. W. Brown has been named infor- 
mation officer for Trans-Canada. 


> Charles Fitzgerald, vice president and 
director of Sinclair Pipe Line Company 
has retired after 33 
years service with 
Sinclair and its pre- 
decessor companies. 
He began his career 
in 1921 with Humph- 
reys Pure Oil Pipe 
Line Company of 
Texas as chief engi- 
i neer, Was general su- 
perintendent of the 
: Texas division of 
C. Fitzgerald Prairie Pipe Line on 
merger of the two firms, and following 
the Sinclair-Prairie merger in 1932, has 
been in Texas since that time. 


> R. F. Sturgis, Jr., treasurer of The Pure 
Oil Company, and D. R. Williams, Ohio 
Oil Company, have been named directors 
of the Platte Pipe Line Company. Sturgis 
replaces J. W. Meehan of Pure and 

Williams replaces J. R. Donnell of Ohio 


> Lawrence R. Auldridge has joined the 
Public Information Bureau of the AGA 
He replaces David F. Grozier, resigned 
Auldridge formerly was with the Inte: 
national News Service in Washington 
D.C 


> E. S. Davis has been named « 
manager and FE. C. Hurd has be« 
administration manager of tra 
tain Oil Pipe Line Compan 
ments follow the retirement 

rill as vice president and gen 

of the company. Terrill will 
Trans Mountain as supx 
construction operations i 

W ashtiytton 


REPAIR LEAKS 


QUICKLY — PERMANENTLy 


SKINNER-§EAL PIPE JOINT CLAMPS stop 
leaks at joints. Put on under pressure—with. 
out interruption of service. Quick, simple, 
lasting repair. Sizes 1/2" to 24” incl. in stock, 


\ 
SKINNER-SEAL COLLAR LEAK CLAMP—de- 


signed to stop every type of collar leak in 
oil and gas lines. Sizes: 2’’ to 13" inclusive. 


M.B. SKINNER COMPANY 


SOUTH BEND 21, INDIANA, U.S.A 














MOLE 


Pipeline 
Cleaner 


for BETTER cleaning of 
CRUDE LINES 


PRODUCT LINES 





NATURAL GAS LINES 


FOR DETAILS WRITE 


Pipeline Cleaners Co. 


Fort Madison, lowe 
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YOU GET 
MORE MILS 


THIS MEANS YOU SAVE MONEY TWO 
WAYS ON MAINTENANCE PAINTING 


Lower Material Cost. You save on material because it 





of takes fewer coats of AMERCOAT 33 to build the re- 
quired film thickness. 

‘Lower Labor Cost. You save on labor because fewer 
coats mean fewer man hours for application—less down 
time, too. 

ES 


Amercoat pioneered the development of 
7 protective coatings especially designed 
for severe corrosion problems. Today it 
is the only organization that offers you 

& complete line of corrosion resistant 





coatings. nationwide distribution 
trained technical men to give you 
On-the job assistance throughout the 


ted States and Canada 
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PER GALLON WITH AMERCOAT 33 


Amercoat's higher solids content gives you a thicker, heavier coating—more mils for every gallon applied. 


In addition to more mil thickness per gallon, you g« 
more protection per gallon. AMERCOAT 33 is formu 
lated specifically for maximum chemical resistance and 
for severe weathering conditions. In major industri 
from coast to coast — chemical, petroleum, pulp an 
paper, food, and many others — maintenance enginee! 
look to AMERCOAT 33 for low cost, long lasting prot 


tion for all types of steel or concrete structures. 





CORPORATION 
Dept. €. 

4809 Firestone Bivd., 

South Gete, Colifornie 
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Phillips Petroleum Company’s new purchasing department warehouse at Odessa, Texas, is one of three large general field warehouses 
operated by the company. The new building is finished in blond brick and natural stone. 


P 944.21 


-Pennies Saved Are Pennies Earned 


At Phillips’ Odessa, Texas, Purchasing Department Warehouse 


PHILLIPs Petroleum Company’s pur- 
chasing department employees in West 
Texas are busy each day putting truth 
into the old saying “a penny saved is a 
penny earned.” 

Last year, for instance, these econ- 
omy-minded warehouse employees be- 
gan to get rid of slow-moving and ob- 
solete stock items. Next, they moved 
into a sparkling new warehouse to in- 
crease storage space, and started stand- 
ardizing all materials needed in com- 
pany operations. 

Through this action, Phillips Petro- 
leum Company was able to save several 
hundred thousand dollars during the 
year. This is no trifling amount, even 
when compared with Phillips purchas- 
ing volume of over $110,000,000 for 
the same period. 

Warehouse Superintendent Herd 
Rehders is all smiles these days as he 
goes about checking operations at the 
new warehouse, pipe yard and salvage 
shop. “I’ve got the best looking ware- 
house and the hardest working bunch 
of employees in the state of Texas,” he 
drawls. “With the help of this new 


, wo An average of 50 area deliveries are made from Phillips Petroleum Company’s warehoust 
TReprinted from Philnews, Phillips Petro- i 
leum Company’s magazine, issue of July, 1954. at Odessa each day. More than 12,500 transactions were completed there last year. 
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MAXIMUM FUEL EFFICIENCY 


1. The generic design of Iso-Flow heaters, including 
the re-radiating cone, gives excellent heat distribution 
and eliminates localized over-heating. 2. All walls are 
protected by tubes which create low refractory wall 
temperatures. 3. The refractories have high insulating 
characteristics which create minimum outside shell 
temperatures and, hence, exceedingly low radiation. 





4. With a radiant loss of under 2% more heat is ab- 
sorbed by the fluid being heated. This results in higher 
efficiency for any type of Iso-Flow design. 5. Since 
Petro-Chem designs include a wide variety of convec- 
tion sections all heaters can be engineered for opti- 
mum fuel efficiency or for maximum fuel efficiency 
where the price of fuel and other economic consid- 
erations justify. 


More than 1200 PETROCHEM-ISOFLOW FURNACES are in operation throughout the world 
in the petroleum, chemical and allied industries... for all processes and for any duty, pressure, 
temperature and efficiency ... and all Petrochem-Isoflow Furnaces are pre-eminently satisfactory. 


PETROCHEM-ISOFLOW FURNACES 


UNLIMITED IN 


SIZE 


CAPACITY oOuUTY 


PETRO-CHEM DEVELOPMENT CO., INC. + 122 East 42nd St., New York 17, N. Y. 


Representatives: Bethlehem Supply, Tulsa and Houston * Flagg, Brackett & Durgin, Boston ® D. D. Foster, Pittsburgh * Faville- 
Levally, Chicago © Lester Oberholtz, Los Angeles ® Gordon D. Hardin, Louisville © Turbex, Philadelphia (Narberth, Pa.) 
Foreign Licensees: England — BIRWELCO, LTD., Birmingham 6 © France — HEURTEY & CIE, Paris © Germany — DR. C. OTTO & COMP., Bochum 


To obtain more information on products advertised see page E-37 
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building, we have been able to increase 
our storage and working space. This 
means my boys can now move ship- 
ments faster and more efficiently to 
supply field operations.” 


West Texas Supply Point 


The new, modernistic-looking ware- 
house is finished in blond brick and nat- 
ural stone. With its attractive, land- 
scaped grounds, it presents a pleasing 
addition to Odessa’s industrial skyline. 

Many hundred different kinds of 
equipment and materials are stocked in 
Odessa warehouse, one of three large 
general field warehouses operated by 
the purchasing department materials 
division. But it takes a lot of items to 
equip completely Phillips’ West Texas 
production, gasoline, and pipe line 
operations. 

In addition, a considerable amount 
of equipment comes back to the ware- 
house for reconditioning and stocking. 
Then it is issued again for use in the 
same field or transferred to other 
properties. 


New Methods Pay Off 


Purchasing, receiving, storing, and 
issuing materials with maximum dis- 
patch and efficiency are major factors 
in any successful cost-control pro- 
gram. The Odessa warehouse staff is 
extremely cost conscious. They are al- 
ways on the lookout for better methods 
of stocking, handling and storing the 
numerous large and small items re- 


hie Cit. “Ge be 
ee ” - — i gs 


Truck fleet located at the Odessa warehouse traveled more than 582,600 miles last year. 


ceived there. As a result, improved job 
techniques have been adopted, time- 
saving handling equipment has been 
put into effective use, and warehouse 
operations have been speeded up. 
Standardization on certain types of 
materials is also effectively used at 
Odessa. This practice simplifies stock- 
ing by permitting repair parts to be 
switched. In some instances, it has 


been found the same part may be useg 
in as many as 20 different operations 
Figures are proving the value of stang. 
ardization at Odessa. Unnecessary 
stocking of duplicate parts and exces. 
sive quantities has been minimized, 


Busy Year 

During 1953, 262 freight car loads 
of materials were loaded and unloadeg 
at this warehouse. Over 6,000,000 ff of 
new and used tubular goods wer 
handled by the pipe yard and repair 
shops. During this same period, the 
Odessa truck fleet operated almost 53. 
000 hours and traveled more than 582. 
600 miles. 

Years of warehousing experience has 
enabled Odessa employees to keep the 
material consumption rate almost equal 
to material received rate. Consequently, 
Odessa warehouse acts more or less as 
a brief stopping point. Materials flow 
through to points where they are needed 
in company operations. This explains 
a busy average of approximately 50 
area deliveries each day. It also tells 
why more than 12,500 warehouse 
transactions were completed last year 
at this place. 

Drilling, producing, and pipe line 
shutdowns in the West Texas area due 
to material shortages have been prac- 
tically nqn-existent. When a call comes 
from one of these departments, our 
warehousemen deliver the goods ina 
hurry. But rushed or on routine sched- 
ule, these employees pride themselves 
in keeping the supplies on the move. 
Best of all, they’re sticking to that wise 
motto for profit-making operations, 
“a penny saved is a penny earned.” 

* kt 





. 


During 1953, more than 6,000,000 ft of tubular goods were handled by warehouse staff 
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FIG. 1221 
OS4& Y, union bon- 
net. Sizes: %4"to 
2”. 600 pound pri- 
mary pressure series, 





FIG. 1021 
Inside screw union 
bonnet. Sizes: 44“ to 
2”. 600 pound pri- 
mary pressure series. 


New design makes 
OIC forged steel gate valves 
the most modern line... 


NEW: stronger stem-to-wedge connection. Improved, 
modern design increases pull-out strength to many times 
the theoretical requirement. This design distributes the 
pull-out load. more efficiently throughout the wedge 
structure to meet the most stringent specifications of 
valve buyers in all fields. 


NEW: wedges wear longer. Wedges are made of 13% 
chrome stainless steel for corrosion resistance. They are 
duracased to at least 1000 Brinell Hardness to prevent 
galling and excessive wear caused by frequent closures 
upon foreign particles in the flow. 


NEW: union bonnet design is more efficient. Body-to- 
bonnet joint of the male-female type provides a recess 
for the gasket. It is contained more securely, reducing 
the possibility of leakage or a blown gasket. 


OTHER OUTSTANDING FEATURES 


Stem threads of all OIC inside screw, forged steel valves 
are always contained inside the bonnet. They can’t pos- 


sibly load up with corrosive matter which might be in 
the flow. This keeps the threads clean and free running, 
and contributes to longer stem wear. - 

Modern OIC Seal-Ever packing is a special composition 
which eliminates electrolytic action between the stem 
and the packing. This prevents stem corrosion in the 
packing area and helps maintain a leakproof seal. 

Back-seating feature provides means of repacking 
valves while in service. 

OS & Y valve gland “I” bolts are retained on trunnions 
by modern, more efficient, stainless steel snap rings. 

Shoulder-type seat rings are expanded into the body 
under heavy pressure. They are accurately machined to 
mate tightly with the wedge for a positive seal. 

Order modern OIC Forged Steel Valves from your 
nearby OIC Distributor. Write and request Folder No. 195. 

OIC Forged Steel Valves are also available in globes, 
angles and checks in a variety of trims for any service. 


THE OHIO INJECTOR COMPANY ¢ WADSWORTH, OHIO 


FORGED & CAST STEEL, LUBRICATED PLUG, 


ALVES 
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Posters explained in simple terms some processes involved in producing oil 


- Waterflooding was of special interest. 


Maracaibo Builds Good Will at County Fair 


’ 


Maracarso Oil Exploration Cor- 
poration, Ottawa, Kansas, is recgm- 
mending county fair displays as an ef- 
fective means of gaining good will for 
the oil industry. Although situated in 
the Kansas farm belt, Maracaibo found 
a surprisingly strong interest in its oil 
well exhibit, which was constructed to 
scale, even to eight-inch pump jacks. 
The exhibit, shown at the Franklin 
County fair, was designed to be of in- 
terest to farmers, business men, and 
even housewives. Through working 
models and posters, it attempted to ex- 
plain some processes involved in pro- 
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ducing oil, particularly waterflooding. 
Many of the fair visitors had had ex- 
perience with oil companies develop- 
ing their farm lands, but had no knowl- 
edge as to how the job was done. 

An estimated 4000 persons attended 
the exhibit during its 3-day showing. 
Frequent comments showed appreci- 
ciation of the sponsorship of such an 
exhibit by a company which actually 
had nothing to sell except good will. 

Each visitor to the exhibit received 
a memento. Expenses of construction 
and gifts for visitors were shared by 
Maracaibo and various supply houses. 


Kenneth R. Johnson, Bradford Supply 
Company, and the Ottawa Sinclaif 
agent, Harry E. Murphy, worked with 
Maracaibo in building the exhibit and 
supplying gifts. 

R. F. Lollar, Maracaibo official, ad- 
vised that more companies could bene- 
fit from patronizing their individual 
county fairs, rather than sponsoring 
oil shows for oil people alone. “We have 
explained to many people some of the 
problems with which we are com 
fronted and feel that a tremendous 
amount of good will has been estab- 
lished,” he said. _ 


THE PETROLEUM ENGINEER, December, 1954 











Fair 


rd Supply 
. Sinclair 
rked with 
chibit and 


ficial, ad- 
yuld bene- 
individual 
ponsoring 
“We have 
me of the 
are con- 
emendous 
sen estab- 

x** 


yer, 1954 





THE PETROLEUM ENGINEER, December, 1954 


Me “ei ; . 
ae gn tee eae Eee. 
ere Be al 


Runs 7 Years on the Pump Jack 
with Only One Overhaul 
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~ HARD-WORKING 7-YEAR-OLD INTERNATIONAL U-2 engine has worked continuously with only one overhaul. 


Rugged HH engine pays off in Pampa, Texas 


For over seven years, a sturdy INTER- 
NATIONAL U-2 engine has been working 
away for Cree Production Co., down in 
Pampa, Texas. 


Pumper H. N. Sanchez gives the low- 
down: 


“These INTERNATIONALS are tops 
for oil field work. They sure start 
easy and run for years and years. 
This is one of the first U-2s to come 
out, and it’s only had one overhaul 
in all these years. One thing for 
sure, these INTERNATIONAL engines 
don’t fall apart on the job!’’ 


On both small and large operations, 
smooth-running, multicylinder INTER- 


To obtain more information on products advertised see page E-37 


NATIONAL engines have made a reputa- 
tion for reliability among oil men every- 
where. 


Your INTERNATIONAL Industrial 
Power Unit Distributor can give you 
details on the whole IH line... can 
show you why INTERNATIONAL Power 
pays off for years to come. 


INTERNATIONAL HARVESTER COMPANY 
CHICAGO 1, ILLINOIS 
( sf 


hq 


INTERNATIONAL 
HARVESTER 


INDUSTRIAL POWER 
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INTERNATIONAL. 


MAKES EVERY LOAD A PAYLOAD 





Technicians make final adjustments to VHF equipment used on BPC’s Basrah telecommunications system. 


Floods and windstorms can do little damage to auto- 


matic dialing and teleprinter facilities that comprise 


Unique Radio Communications in Iraq 


THE most vulnerable part of com- 
munications systems in Iraq are long 
telephone lines. Storm damage, vehicle 
accidents, humidity, and even birds’ 
nests can put lines out of action; and 
these difficulties have been very serious 
at Basrah in Iraq. Much of the terrain 
is salt marsh, inundated for weeks at 
a time by flood water with resultant 
high humidity; sandstorms are fre- 
quent, and the region is subject to sud- 
den fierce winds that are somewhat 
destructive. 

A study of these practical difficulties, 
together with careful estimates of con- 
struction and maintenance costs, led to 
the recent commissioning of a multi- 
channel VHF communications network 
with automatic dialing and teleprinter 
facilities at Basrah. It links the ad- 
ministrative and maintenance head- 
quarters of the Basrah Petroleum Com- 
pany with Zubair oilfields on the one 
hand and the tanker loading terminal 
at Fao on the other. 

The system provides three fully auto- 
matic exchanges at Zubair, Makinah, 
and Fao, linked together by three di- 
rect and three indirect telephone chan- 
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V. S. SWAMINATHAN 


nels with full inter-dialing facilities. 
The unit also has duplex teleprinter 
working between the main centers, to- 
gether with through working magneto 
telephone and teleprinter circuits for 
oil pumping control between Zubair 
and Fao. 

Special features of the installation 
comprise the full duplication of radio 
equipment with automatic change- 
over to standby transmitter and re- 
ceiver bays in the event of failure of 
equipment, and an unattended VHF 
radio repeater station at Seeba with 
remote alarm indication at the Makinah 
headquarters to cover power generat- 
ing or radio equipment faults. Standby 
diesel generators with automatic start 
features in the event of mains failure 
are provided at each station for emer- 
gencies. 

The unique feature of the new Bas- 
rah system is the application of fully 
automatic exchange principles over the 
VHF beams. A subscriber at Zubair, 
for instance, can dial up any number 
he wants at Zubair, Makinah, or Fao 


without the intervention of a telephone 
operator. A completely separate cir- 
cuit for oil pumping control between 
Zubair and Fao uses the magneto tele- 
phone principle so that intrinsically 
safe apparatus can be used in hazard- 
ous areas at either end. 

This circuit connects the Zubair 
No. 1 degassing station with the Fao 
oil control station; at both places small 
intrinsically safe switchboards extend 
lines out to tank farms and other haz- 
ardous localities. Teleprinters for gen- 
eral telegram traffic, are functioning 
between Zubair-Makinah and Mak- 
inah-Fao. A special teleprinter circuit 
between Zubair and Fao deals solely 
with oil figures and oil control 
messages. 

Equipment for the system was sup- 
plied, and the job of installing the four 
stations at Zubair, Makinah, Seeba, 
and Fao, carried out by the Automatic 
Telephone and Electric Company, Ltd., 
and British Telecommunications Re- 
search, together with the British Pe 
troleum Company staff, including 4 
team of six young Iraqis, recruited 
from Basrah Secondary School. * * 
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Wynn Oil Company Executive 

Cinderella has nothing on Beatrice 
Pp. Wynn. A shoe that fitted Cinderella 
brought her fame and fortune. A job 
that fits Beatrice brought her a top 
executive job with Wynn Oil Company. 

The story began seven years ago 
when dark-haired, brown-eyed concert 
singer Beatrice Shelley moved to San 
Gabriel, California, to be near her ill 
mother. Bee had sung in New York 
and Hollywood (where her voice was 
used to dub-in singing for stars), but 
when she moved to San Gabriel she de- 
cided to enter the field of business. So 
she answered an ad for purchasing 
agent at Wynn Oil Company. 

The mushrooming young business 
that produces a line of chemical prod- 


Bee Wynn lauds Wynn Oil. 


ucts, which combined with oil reduces 
friction between moving metals, had 
been founded by Chestien Wynn in 
1939 in a one-room garage. It was 
Chestien’s son, Carl Wynn, who hired 
the young applicant and set her to find- 
ing scarce materials. 

“It was a little like being a detec- 
tive,” Bee remembers, “tracking down 
materials from clues picked up here 
and there.” 

_ Wartime restrictions had been hold- 
ing back discoveries made by the com- 
pany’s founder, and Beatrice, in addi- 
tion to purchasing duties, became ad- 
ministrator and promoter. 

Today she is an administrative ex- 
ecutive and a director of the multi- 
million-dollar company. In addition, 
she married President Carl E. Wynn. 

The pretty executive and her hus- 


band have found that business and mar- 
riage mix like a charm. 

“Wynn Oil Company is important 
to both of us,” she says, “All day we 
work hard at it. In the evening we go 
home and get away from it. We try not 
to talk business at home,” she smiles, 
“but we sometimes forget ourselves.” 

The Wynns live on an avocado and 
orange ranch not far from Azusa. Bee 
is a three-dimensional color photogra- 
phy enthusiast. She’s working on a 
three-dimensional screen to show her 
exotic flower pictures more effectively. 
If she accomplishes this, she can add 
“inventor” to her already staggering 
list of accomplishments. 


Deep Rock Office Manager Clark. 


Twin Cities Representative 


Although there is no such thing as 
an indispensable employee, some come, 
close. One who does is Ellen Lee 
Clark, office manager of Deep Rock 
Oil Corporation in Minneapolis, Min- 
nesota. 

Ellen Lee Clark came with Deep 
Rock in 1931 after business training 
at Minneapolis Business College, and 
some training at the University of 
Minnesota. She has been with the com- 
pany ever since, moving up from file 
clerk, to assistant in the credit depart- 
ment, to commission clerk, to clerk in 
the tax department, to supervisor of 
the company’s sales service office, to 
office manager. 

“This series of advancements testi- 
fies that we consider her services of 
the highest quality and feel fortunate 
in having such a capable girl with us,” 
says A. M. Oleston, district manager. 

Ellen Lee is an active member of 
the Twin Cities Desk and Derrick 
Club, was one of its charter members, 
and has held several offices. She gets 
almost as excited boosting the Univer- 
sity of Minnesota Gophers as she does 
boosting Deep Rock products. She 
bowls, golfs, china paints, gardens— 
and when she retires plans to add a 
host of -far-away places to her already 
extensive travels. 


THE PETROLEUM ENGINEER, December, 1954 


— » 
B-tty Hunt helps run Suntide. 


A Top Woman in Refinery 

“I think refining is the most fasci- 
nating aspect of this intriguing business 
of oil,” says Betty Hunt of Suntide 
Refining Company, Corpus Christi 
Texas, and she knows what she’s talk 
ing about. Betty was a part of the com 
pany when it was formed—‘I’d been 
with Mr. F. L. Martin and Mr. T. ¢ 
Bodley all my working life, and when 
they formed Suntide it was just natural 
that I become a part of it.” She has 
filled most positions in the company 
from bottom to top. “When a com 
pany is just beginning, you do about 
everything!” Betty was recently named 
assistant secretary of Suntide. 

“I’ve watched this company grow 
from blueprint through actual con 
struction. I’ve seen dreams fulfilled 
and plans become realities. I’ve 
watched that refinery go on stream and 
into actual operation. It’s been a rare 
and wonderful privilege. Naturally 
I’m prejudiced, but it seems to me that 
when you consider the various facets 
involved in processing crude petroleum 
into its multitude of finished products 
you must agree with me that the refin 
ing end of the petroleum industry is 
the most exciting!” 

A native Oklahoman, Betty went to 
high school and college in Tulsa. He: 
first job was with Mid-Continent Pipe 
Line Company where she was secre 
tary to T. C. Bodley. When he trans 
ferred to Sunray Oil Corporation, Bet 
ty transferred too. She then became 
executive secretary to F. L. Martin 
executive vice president of Sunray. In 
1952 when Martin and Bodley went 
to Corpus Christi to form Suntide 
Betty never entertained one doubt 
about going along. 

Betty-is very active in Corpus Christi 
Desk and Derrick Club, Beta Sigma 
Phi, and is an enthuiastic bowler. 
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PERSONALS 


>» David A. McCavlay has been promoted 
to research associate at the Whiting, In- 
diana, research laboratories of Standard 
Oil Company of Indiana. He will serve in 
the hydrocarbon research division. Mc- 
Caulay joined Standard in 1944 as a 
chemist after doing atomic energy research 
for the Manhattan project. He received 
bachelor’s and master’s degrees in chem- 
istry at University of Chicago. 





> T. C. Waywell, assistant eastern divi- 
sional controller of Tide Water Associated 
Oil Company, has been appointed to the 
post of assistant treasurer. He began his 
service with the company in 1924 with the 
internal auditing staff and served as audi- 
tor until 1927, when he was appointed 
chief accountant. He acted as regional 
controller from 1936 to 1939 when he was 
appointed to the assistant controller’s post. 


>» The New York Lehigh Club honored 
M. J. Rathbone, president of Standard Oil 
Company of New Jersey by presenting him 
with its L-in-Life award in recognition of 
his services to the business world, to his 
community and to Lehigh University. 
Rathbone, a graduate of Lehigh and a 
member of its board of trustees, was 
chosen by the club’s Board of Governors, 
representing some 3000 members in the 
New York area, which each year nomi- 
nates a prominent graduate for the cita- 
tion. Rathbone was elected president of 
Jersey Standard, effective January 1, 1954. 


> Oil and Gas Property Management, 
Inc. has announced the election of C. C. 
(Mike) Harter, Jr., Dallas, Texas, execu- 
tive vice president; Lee J. Thronson, Dal- 
las, vice president, and Harry Leyendecker 
of Houston, Texas, vice president. Glenn 
Eckel, Amarillo, Texas, was elected a vice 
president of the Dorchester Corporation, 
which is owned by Oil and Gas Property 
Management. 


>» Appointment of administrative and staff 
personnel of The Texas Company’s re- 
search and technical department has been 
announced. Dr. Wayne E. Kuhn is general 
manager of the department; W. A. Me- 
Millan, assistant general manager; Gus 
Kaufman, manager (operations). 


Visitors at the New York Chapter of Nomads included: (left 
to right, standing) Michelle Tripier, The Texas Company, 
Dakar, Africa; George Knight, Eastern Gulf Oil Company, 
England; L. P. Hulin, Hayward Tyler and Company, Eng- 
land; S. J. Philippides, Chicago Pneumatic Tool Company, 
Lima, Peru; D. A. Ingalls, International General Electric 
S. A., Colombia; and L. E. Birdsong, Mene Grande Oil Com- 
pany, Venezuela. Seated are Hugh Thompson,, California- 
Texas Oil Company, California; Walter Koehler, Arabian 
American Oil Company, Lebanon; Jim Noel, Arabian Amer- 
ican Oil Company, Saudi Arabia; Y. T. Gulez, Colombia 
Petroleum Company, Colombia; and Ian Goldie, Masons and 


Company, Trinidad, B. W. I. 
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W. J. Coppoc is manager of research; 
T. C. Heisig, assistant manager of research 
(products); C. E. Moser, assistant manager 
of research (process). 

Technical services division assignments 
include R. W. Hall, manager of technical 
services; A. L. Brodie, assistant manager 
of technical services (automotive); M. L. 
Langworthy, assistant manager of tech- 
nical services (manufacturers’ service); R. 
R. Thurston, assistant manager of tech- 
nical services (industrial products). At 
Beacon, New York, laboratories, C. E. 
Cummings has been named superintend- 
ent; R. L. Sawyer, director of research; 
R. E. Conary, assistant director of re- 
search; Bruce Hegeman, director of tech- 
nical services. At Port Arthur and Port 
Neches, (Texas) research laboratories are 
C. T. Anne, superintendent, and H. D. 
Massin, director of research. At Monte- 
bello, California, research laboratory, 


du Bois Eastman is director of research. 
The following have been named regional 
manager, technical services, in the terri- 
torial offices indicated: B. Y. McCarty, 


Chicago; C. E. Emmons, Los Angeles; ¢, 
P. Puryear, Houston. K. L. Hollister jg 
technical representative for the depart. 
ment in Detroit. 


>» Union Oil Company has anounced the 
election of Elmer H. (Buck) Weaver ag , 
vice president. During the past year 
Weaver has been on loan to the United 
States Government as assistant director 
Office of Defense Mobilization, in charge 
of critical materials and stockpiling. Prio; 
to leaving for Washington he had been 
manager of Union’s purchasing depart. 
ment for many years and upon his return 
was made director of procurement and 
contracts. Weaver started with Union Ojj 
in 1918 as a buyer. 


» Appointment of John S. Tate as assist. 
ant treasurer of Standard Oil Company of 
California has been announced. Tate 
joined Standard in 1947 after obtaining 
a master’s degree in business administra. 
tien at Stanford University. He was gradu. 
ated from Dartmouth in 1941 and served 
four years in the Navy. 


The third Russell brother to retire after 50 years of continuous service, Percy C. Russell, 
right, of Bayonne, New Jersey, is presented an engraved wrist watch by Vice President 
H. A. Jackson, general manager of Tide Water Associated Oil Company’s eastern divi- 
sion. Presentation was made in recognition of Russell’s 50 years at Tide Water’s Bayonne 
refinery. In the background, left to right, are Harry Russell, of Cliffwood, who had 55 
years of service at the refinery; William Higgins, of the refinery employee relations staff; 
S. W. Candee, divisional supervisor of employee relations; Vice President H. S. Chase, 
divisional manager of manufacturing, eastern division, and Elliott Russell, of Cliffwood, 


who retired with 50 years of service. 


The Los Angeles Chapter of Nomads meeting at the Jonathan Club 
honored international guests and speaker of the evening. Standing, left 
to right, are M. Hulshiza of Drilling and Exploration from Arabia; E. 
Arch Brown, formerly with Shell in Venezuela; A. C. Martin of Gulf 
Oil Corporation, Tunisia; Lee E. Courteau of Gulf Oil Corporation 
from Sicily; Jack Stovall of Drilling and Exploration from Dhofar; W. 
C. Lance of I.P.C. from Qatar; Patricio de Solar of Santa Fe Drilling 
Company from Chile; Harold D. Devenish of Trinidad Oilfield Serv- 
ice from Trinidad; (ceated) Gus J. Jure of Drilling and Exploration. 
Arabia; W. P. Ries of I.P.C., from Bahrein; Roy C. Zornes of L.P.C. 
from Iraq; Stan Hill, speaker; H. H. Mitchell of I.P.C. from Iraq; 
Thomas M. Webb of Texas Oil Company from Venezuela. 


THE PETROLEUM ENGINEER, December, 1954 





les; 0, 
Ster js 
lepart- 


ed the 
Pr as q 
| year 
United 
rector, 
Charge 
- Prior 
1 been 
depart. 
return 
nt and 
ion Oil 


- assist. 
any of 
. Tate 
taining 
inistra- 
gradu. 
served 





Russell, 
resident 
rn divi- 
sayonne 
had 55 
ns staff; 
_ Chase, 
iffwood, 





an Club 
ling, left 
rabia; E. 
of Gulf 
poration 
ofar; W. 
Drilling 
21d Serv- 
oration. 
of 1.P.C. 
ym Iraq; 


r, 1954 


Arthur T. Proudfit, who began his 
career in the oil industry 35 years ago as 
a field worker, has been elected a director 
of Standard Oil Company of New Jersey. 
Formerly president of Creole Petroleum 
Corporation, Jersey affiliate in Venezuela, 
he resigned that position to take over his 
new duties in New York. Proudfit, who at- 
tended Oregon Agricultural College, 
joined Standard Oil Company of Argen- 
tina in 1936 as supervisor of producing 
fields in Argentina. He began in the oil 
business in 1919 as a tool dresser for 
Huasteca Petroleum Company, Tampico, 
Mexico. 


q | 


Personals 


API’s vice president for transportation, 
made the presentation. Gee retired April 
1 under The Ohio Oil Company’s annuity 
plan following 34 years of service. 


> Bushrod B. Howard has retired from 
Standard Oil Company of New Jersey after 
34 years with the organization, nine as a 
director. Howard, who graduated from the 
United States Naval Academy at Annapo- 
lis, joined Jersey Standard’s marine oper- 
ating division in 1920. In-1939, he was ap- 
pointed general manager of the marine 
department, which is now the Esso Ship- 
ping Company. He was called to London 


Visitors at the Houston chapter of Nomads monthly meeting included: front row, left 
to right, Henry J. Estes, Basrah Petroleum Company, Ltd., Basrah, Iraq; J. A. Wirten- 
son, Cia. Shell, Maraciabo, Venezuela; F. Menez, S. V. Repal, Algiers; and John H. 
Murrell, DeGolyer and MacNaughton, Dallas, Texas. In the second row are J. M. Gray, 
McCullough Tool Company, Houston, Texas; J. E. Plemons, Shaffer Tool Works, Houma, 
Louisiana; Don H. Manson, Asiatic Petroleum Corporation, Houston; C. D. Richard- 
son, Transcontinental Gas Pipe Line Company, Houston; and G. A. Metz, Mid-Continent 


Supply Company, Houston. 


> P. C. Spencer, president of Sinclair Oil 
Corporation, New York, was re-elected 
chairman of the board of directors, and 
Frank M. Porter, of Fain-Porter Drilling 
Company, Oklahoma City, Oklahoma, 
was re-elected president of the American 
Petroleum Institute at the 34th annual 
meeting. B. Brewster Jennings, president 
of Socony-Vacuum Oil Company, Inc., 
New York, was reelected treasurer; and 
Lacey Walker, of New York, was re- 
elected secretary. Three new vice presi- 
dents elected by the board of directors 
are J. G. Jordan, Shell Oil Company, 
New York, API vice president for mar- 
keting; E. B. McConnell, of Standard Oil 
Company of Ohio, Cleveland, API vice 
president for refining; A. W. Thompson, 
of A. W. Thompson, Inc., Houston, Texas, 
API vice president for production. Charles 
S. Jones, Richfield Oil Corporation, Los 
Angeles, California, was re-elected API 
vice president for transportation. 


> Le Roy H. Hines has joined the invest- 
ment firm of J. Barth and Company, as a 
consultant on matters relating to.the pe- 
troleum industry. Hines, an independent 
Petroleum consultant, was formerly vice 
president of Northern Pacific Railway, in 
charge of oil development. Prior to that he 
had been with Standard Oil of California 
in the land department and assistant to the 
vice president. 


> A. M. Gee, former director and general 
counsel for The Ohio Oil Company, re- 
ceived the American Petroleum Institute’s 
Certificate of Appreciation at the organiza- 
tion’s 34th annual meeting. He was one of 
nine: men honored by the division of trans- 
Portation in recognition of service to the 
oil industry through participation in the 
Work of the Institute. Charles S. Jones, 
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in 1941 as a representative of the United 
States Maritime Commission to aid in 


expediting tanker cargoes in the heavily- | 


bombed British ports. Also, at the request 
of the War Shipping Administration, he 
spent considerable time in West Africa, 
India, the Middle East, and the Suez area 
to devise methods for speeding up the 
movement of essential cargoes. In 1943 he 
was elected president of War Emergency 
Tankers, Inc., an agency formed by some 
of the major oil companies at the request 
of the government to provide adequately 
trained personnel and to operate the gov- 
ernment’s tanker fleet for the War Ship- 
ping Administration. He was awarded the 
President’s Certificate of Merit in 1948 for 
“outstanding fidelity and meritorious con- 
duct” during the war. 


>» Creole Petroleum Corporation has an- 


nounced the election of H. W. Haight as 
president, succeeding A. T. Proudfit. 
Haight has been executive vice president 


of Creole for the past four years. He will | 
be succeeded by H. A. Jarvis, a director | 
since 1952. Creole also announced the | 
election of L. E. Lowry, now a director, to | 


the executive committee, and the election 
to the board of directors of H. J. Wright, 
manager of the industrial relations depart- 
ment. Haight joined Creole in Venezuela 
in 1945 as production manager and was 
elected a vice president and director the 
following year. 


>» Scott B. McCabe has been appointed 
division accountant for the Texas-Louisi- 
ana division of Stanolind Oil and Gas 
Company. He succeeded D. M. Withers, 
who is now_division office manager for 
Stanolind’s Canadian operations at Cal- 
gary. 














THREADING /2" to 4” PIPE 


? 


TOLEDO No. 1-2-4 
POWER PIPE MACHINE 
makes the job Easier! 


* Threads 2’ pipe 
in 18 seconds, 3’’ in 
30, 4” in 42. 


* Cuts off 4’’ pipe in 9 
seconds with 4 high speed 
steel cutter knives, scroll fed. 


* Instant size change... separate 
quick-opening die head for each 
size pipe. 


* High production... performance 
proved! Order through your sup- 


PIPE TOOLS... 
PIPE WRENCHES... 


TOLEDO PIPE THREADING |MACHINE 
Toledp, Ohio 





To obtain more information on products advertised see page E-37 
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Type R2R Process Pump 


Personals 





DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps 


No. 01580 B 
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Type R2R Process Pump 


DISASSEMBLY: The Type R2R process 
° pumps can be disassembled without discon- 
necting the suction and discharge piping. 
By first removing the spacer from the 
spacer type coupling, and unbolting the 
casing from the cradle the entire cradle 
and complete rotating element can be re- 
moved without disturbing the suction and 


OPERATING RANGE: Type R2R, Heavy 
duty, process pumps are available in eight- 
een different sizes, enabling our engineers 
to furnish units specially designed and con- 
structed for the particular work to be per- 
formed. 

Capacities: 50 to 2000 Gallons per minute. 
Heads: Up to 400’. Speeds: 900 RPM to 
4000 RPM. 


BUILDERS OF OUTSTANDING PUMPS 


SINCE 1869 


CENTRIFUGAL AND RECIPROCATING PUMPS 





Close Coupled Centrifugal Pump 





ESTABLISHED /869 


DEAN BROTHERS PUMPS /NC. 
/NDIANAPOLIS /ND. 


527 W TENTH S57. - 
Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS 










3510 

Horizontal, Single Style, Double 

Acting, Piston Type, Close Clear- 

ance Pump. Designed to handle 
volatile liquids 


3833 


Horizontal, Duplex, Double Acting 
Side Pot, Piston Type, Oil Bath 
Power Pump 


3556 


Durable Duplex Packed Piston Pat- 
tern Steam Pump, Side Pot Type 


Representatives in Principal Cities 
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W. C. McCammon 


> Appointment of W. C. McCammon to 
the newly-created post of assistant to the 
president of Standard Oil Company of 
California has been announced. McCam- 
mon, who has served as assistant comp- 
troller of the company since 1944, joined 
Standard in 1932 and has spent his en- 
tire business career with the company. He 
was graduated from the University of 
California in 1930 and took a year’s 
graduate study at the Harvard School of 
Business Administration. 


> Douglas McKay, Secretary of the In- 
terior, has appointed Hugh A. Stewart as 
director and Carroll D. Fentress as assist- 
ant director of the Oil and Gas Division. 
Stewart has been acting director since the 
division was reestablished following ter- 
mination of the Petroleum Administration 
for Defense. A geologist with 25 years ex- 
perience with The Texas Company, he 
was director of the original Oil and Gas 
Division from November 1949 to October 
1950. Fentress has been with the Division 
since 1946 except for a 3-year period with 
PAD. His military service included a de- 
tail ‘to the Petroleum Administration for 
War from February 1944 to August 1945. 
He was employed by Standard Oil of In- 
diana before entering military service. 

Thomas H. Miller has been named 
deputy director of the Bureau of Mines. 
Miller has been with the bureau for more 
than 26 years, the last 8 as assistant direc- 
tor. Harold M. Smith will be director of 
the region comprising Texas, Oklahoma, 
Missouri, Mississippi, Louisiana, Kansas, 
and Arkansas. Clifford W. Seibel, form- 
erly a regional director, has been selected 
as assistant bureau director in charge of 
helium operations. 


> The Oil Industry Information Commit- 
tee of the American Petroleum Institute 
has announced the appointment of Wil- 
liam R. Mizelle as editorial director. 
Mizelle will supervise the preparation of 
editorial material for publication by the 
Oil Industry Information Committee. 
Until joining the OIIC, Mizelle was project 
manager of the McGraw-Hill Book Com- 
pany’s technical writing service, having 
served the McGraw-Hill organization in 
various capacities since 1949. Previously, 
he was associated successively with the 
Birmingham News-Age Herald, United 
Press, and the New York Times. He was 
educated at Birmingham-Southern Col- 
lege, the University of Alabama, and New 
York University. 
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HERE’S WHY the Lincoln “Shield-Arc” welder is the 


the In- standard of comparison for arc welders: 
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ON PIPELINES 


Fig. 1. Completes final pass on 24-inch Ran- 
cho Pipeline with ‘“Shield-Arc’’ SA-200 
‘welder and Lincoln ‘“‘Fleetweld 5” electrode. 
Welds are solid, uniform, free of pin holes 
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ON CONSTRUCTION 


Fig. 3. Rigid frame for compressor station is 
i ; : fabricated f, dard “I” b . Mem- 
mnuttee. GET LATEST FACTS on cutting your welding costs. Send for ener cy arnt Macrae entity 


project r 2 &. bers are shop fabricated with fast downhand 
: Com- Bulletin 1337, available by writing on your letterhead to: techniques. Field erection takes 5 days. 
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He was Dept. 2801 


= CLEVELAND 17, OHIO 
THE WORLD'S LARGEST MANUFACTURER OF ARC WELDING EQUIPMENT 
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Three Great, Pipe Treader 


Fast, Easy, Trouble-Free 


RIGGID 65R 


Threads 1” to 2” pipe with 1 set of dies 
—and it won’t jam. Sets to pipe size 

in 10 seconds! Workholder sets to size 
instantly. 65R’s great popularity has 
been earned on thousands of tough jobs. 


For 2%" to 4” pipe—4 sets of 5 dies. 
Loop handles make it easy to carry, 
put on pipe. Workholder sets easily to 
size before putting on pipe. Easy 
upkeep, oilless bronze bearings. 


RIEGEID OOR 


Drop-head dies, %”’ to 1’’, snap 
into drive ring, can’t fall out. Dies 
reverse for close-to-wall threads—no 
special dies needed. Other sets in 
any combination of sizes from 

%"’ to 2”. 


For perfect threads with most speed and ease, 
ask your Supply House for RIGFAID’s; 


THE RIDGE TOOL COMPANY « ELYRIA, OHIO, U.S.A. 


To obtain more information on products advertised see page E-37 
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Personals 


Jerry Stumm, The Petroleum Engi- 
neer staff, and Vince Teague, Fluor Corp. 
oration, right, attending session of the 
California Natural Gasoline Association 
at Los Angeles. 


> E. Allan Morrow has been named 
president of Roosevelt Oil and Refining 
Corporation, succeeding John E. Boudler, 
who resigned. Stanley Martin was ap. 
pointed vice president and Frank M. Hor- 
gan was named secretary and treasurer. 


> Harold B. Fell, executive vice president 
of the Independent Petroleum Association 
of America, has announced that he will 
tire February 1 after more than 25 years 
with IPAA. He presided at IPAA’s organi- 
zation meeting in 1929 and has been an 
officer ever since. He is president of Simp- 
son-Fell Oil Company and Rickey Royalty 
Corporation. 


> Brewster C. Stoner, supervisor of pro- 
duction and pipe line accounting for Deep 
Rock Oil Corporation for 27 years, has 
resigned to accept a position with Sinclair. 
He will have headquarters in Venezuela. 


> H. W. Brown, Tulsa, Oklahoma, who 
began his oil industry career 26 years ago 
as a seismograph operator, has been 
elected a director of The Carter Oil Com- 
pany. He succeeded Nelson Y. Ruth. 
Brown has been manager of the Carter 
exploration department since September 
1, 1953. Merrill W. Haas, chief geologist 
for Carter since 1951, succeeds Brown 
as exploration manager. 


> J. Howard White has been appointed 
financial vice president of Shell Oil Com- 
pany. White had been vice president and 
controller since 1949. A. A. Buzzi, form- 
erly assistant controller, was named to 
succeed White as controller. White joined 
Shell as a clerk in the treasurer’s depart- 
ment in 1925. A graduate of the University 
of Southern California, he advanced 
through financial positions of increasing 
importance in the firm’s West Coast area, 
becoming auditing department manager in 
1937 and assistant treasurer in 1940. He 
was named vice president in 1944. Buzzi 
joined the firm at its Arkansas City re- 
finery in 1923. He was transferred to New 
York as assistant manager of the auditing 
department in 1941, named assistant treas- 
urer in 1948, and assistant controller in 
1949, 


> John W. Gendron has been appointed 
manager of the oil purchase and exchange 
department, Tide Water Associated Oil 
Company, a newly created position, ac- 
cording to announcement released by 
President D. T. Staples. Gendron will be 
responsible for regulating the supply and 
coordinating the crude and products re- 
quirements of the manufacturing and mat- 
keting operations of the Company. He 
entered Tide Water’s service as a stock 
dispatcher in its western transportation 
department in 1946. He will make his 
headquarters in San Francisco. 
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~ Deaths 




















Ray E. Miller, advisor to the petroleum 
chemicals division of the organic chem- 
icals department, Du Pont Company, died 
in Doctors Hospital, New York. He had 
resigned the post of the division’s sales 
manager last year because of poor health. 
Miller was previously associated in execu- 
tive capacity duties with Marland Oil (now 
Continental), Natural Gasoline Associa- 
tion of America, Hanlon-Buchanan Inc., 
and Warren Petroleum Corporation. He 
was a member of the board of directors of 
the American Petroleum Institute. 


> 0. Oppenheimer, chairman and manag- 
ing director of Challenge Oils Ltd. died re- 
cently. He founded the firm in 1896 and 
it moved to its present address in Howard 
Road, Stoke Newington, in 1900. Oppen- 
heimer was active at his office until a few 
weeks prior to his death. 


» Thomas C. McCobb, former director of 
Standard of New Jersey, died at his home 
in Southport, Connecticut. He was direc- 
tor of Standard from 1934 to 1944 when 
he retired. 


> Henry B. Earhart, a director of the 
American Petroleum Institute, died re- 
cently at Ann Arbor, Michigan. He 
founded the Earhart Foundation and was 
a director of several oil companies. 


» Jackson R. Schonberg, staff engineer in 
the engineering department of Standard 
Oil Development Company, died in West- 
field, New Jersey. 


> Henry L. Hathaway, sales manager for 
Standard Oil of Texas since 1940, died re- 
cently. He was formerly district manager 
at Bakersfield for Standard of California. 


He had also been associated with the com- 
pany at San Francisco, Sacramento, San 
Jose and Tulare. 


> Joseph D. Grant, an employee of Car- 


ter Oil Company since 1918, died Novem- 
ber 12 following a four-month illness. He 
was supervisor of the part interest section 
in the accounting department. 


> Dana H. Kelsey, former vice president 
of Sinclair Oil and Gas Company, died 
after a lengthy illness. He was associated 
with Prairie Oil and Gas Company and 
the Sinclair companies for 33 years before 
retiring in 1948. 


> John C. Day, secretary-treasurer of 
Western Petroleum Refiners Association, 
Tulsa, died recently. He had been with 
the Association since 1936. He was for- 
merly associated with Wilcox Gas and 
Oil, Waite Phillips Company, and Barns- 
dall Refining. 


>» Beatrice Woods Davidson, office mana- 
ger of Leo Sanders Construction and Ma- 
chinery Company, Oklahoma City, Ok- 
lahoma, died unexpectedly November 5 
when making a talk. She had been with 
the company 18 years. A graduate of 
Oklahoma College for Women, she at- 
tended the University of Oklahoma and 
University of Colorado, where she re- 
ceived a master’s degree. One of the found- 
ers of the oil women’s association in Ok- 
lahoma which became the Desk and Der- 
rick Club, “Bea” took an active part in 
it and other organizations. She was edi- 
tor of the Desk and Derrick cook book 
and was the Oklahoma City nominee for 
the Woman of Achievement. award. 





> Three Plymouth Oil Company employ 

ees were killed when their plane crashed 
in the Blue Ridge mountains near Waynes- 
boro, Virginia, November 27. Dead were 
W. M. Griffith, vice president; A. L. Las- 
kamp, chief geologist; and Dan Graham, 
regional geologist. Pilot and co-pilot of 
the plane were also killed. 














SAVE at the 


DURAMETAL: 
PACKINGS | 


point of sealing... 


Repacking time costs money! That's one reason why 
it pays to specify Durametiallic self-lubricating, long-lasting 
packing for your specific sealing need. 




















































































Durametallic Products are 


DURAMETALLIC Y 


KALAMAZOO 





Write today for File No. DMPE. . . it will be an important step toward securing 
the right packing for your particular equipment and sealing problem, 


THE PETROLEUM ENGINEER, December, 1954 

























Von “Engineered For The Job” 

















4 CORPORATION 


MICHIGAN 




















CLASSIFIED 











Natural Gas and 
Gasoline Supervisor 


Well established, growing oil com- 
pany needs man with broad general and 
technical experience in the field of nat- 
ural gas operations. Company opera- 
tions will include handling and deliv- 
ering of various types of gas on a major 
scale from different fields. 

Applicant must be thoroughly familiar 
with producing, gathering, treating, de- 
hydrating and processing techniques 
and economics. Must also be capable of 
negotiating gas sales contracts and con- 
struction contracts. 

Salary commensurate with knowledge 
and experience. 

Forward applications, giving age, edu- 
cation, experience, expected salary ‘and 
references to Mr. J. W. McKinnon, 
Hudson’s Bay Oil and Gas Company 
Limited, 534 Eighth Avenue West, Cal- 
gary, Alberta, Canada. 

Applications will be held confidential, 
if desired. 














SALES ENGINEER 


Calling on refineries and chemical 
plants to sell corrosion resisting ce- 
ments and compounds for use in sludge 
tanks, sewers, floors and processing 
equipment. Company in business over 
50 years. Commission basis. Leads fur- 
nished. No objection to a few non- 
competitive lines. Send complete history 
and references to: SAUEREISEN CE- 
MENTS CO., Pittsburgh 15, Pa. 

















PETROLEUM 
ENGINEERS 


Experienced graduate engineers or re- 
cent graduates, for immediate and 
future job openings in Saudi-Arabia 
and New York City. For engineering 
work in development, production, drill- 
ing, process, and oil and gas engineer- 
ing on primary and secondary recovery 
problems. 

Salaries commensurate with education 
and experience. Write giving full par- 
ticulars regarding personal history and 
work experience. Please include tele- 
phone number. 

Recruiting Supervisor, Box 59 


ARABIAN AMERICAN 
OIL COMPANY 


505 Park Avenue 
New York 22, N. Y. 
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The collectors were pressing down on 
Rastus during a drive for church funds. “I 
can’t give nothin’,” pleaded the old Negro. 
“I owes nearly everbody already,” “But,” 
said one of the collectors, “don’t you think 
you owe the Lord somethin’, too?” 

“I does, indeed,” said the old man, “but 
He ain’t pushin’ me like my other credi- 
tors is.” a te 

A woman had been bitten by a dog, and 
was told by her doctor: “It’s possible you 
may be carried off by hydrophobia, 
madam. So it may be well to note down 
your last wishes.” 

The woman busied herself with pen and 


paper for a long time. Finally the doctor. 


said, “That’s a long will, isn’t it?” 

“Will nothing, his patient snapped. “I’m 
just making a list of the people I’m going 
to bite.” Tart Ss 

The attorney was examining a witness 
in court. 

“Have you ever been arrested before?” 

“No, sir!” 

“Are you sure of that?” 

“Yes, sir!” 

“Your face looks familiar. Where have 
I seen you?” 

“Well, sir, I’m the bartender across the 
street.” 

7 y 5 

Two inmates of the asylum were talking 
together. 

“I’ve made up my mind,” blurted one 
suddenly, with a fixed look of decision on 
his face. “Tomorrow I order my legions 
to invade England. History will never say 
that Julius Caesar faltered in pursuing the 
Britannic campaigns.” 

“England, eh?” mused the other 
thoughtfully. “Well, Julius, If I were you 
... and, incidentally, lam...” 


LAUGH with BARNEY 


An inebriate staggered into a bar and 
placed a big live lobster in front of him. 

After downing a martini, he said, “Shay, 
you make the best martinis in town and 
I'm going to give you Ethelbert, my pet 
lobster.” 

“Fine,” says the bartender, “I'll take 
him home for dinner.” 

“No, no, don’t do that! He’s had dinner. 
Take him to a show.” 

7 7 A 

“Let’s see your bait?” asked the native 
as the discouraged angler was about to 
give up. 

The angler showed his minnows. The 
native fastened one by the tail to the 
angler’s hook, pulled a bottle of corn 
liquor from his pocket, poured it into the 
minow bucket, “dunked” the minnow in it 
for a moment, and said, “Now try it.” 

Almost immediately there was a heavy 
strike and after a brief struggle a 15- 
pound bass was landed. Not on the hook, 
of course—the minnow had the bass by 
the throat. 

, 7 

Although most girls’ bathing suits aren’t 
as big as a postage stamp, they still de- 
liver the males! 

7 Y 5 

A traveling salesman, holed up in a 
small Kansas town by a bad snow storm, 
wired his firm: “Stranded here due to 
storm. Wire instructions.” 

This reply came back: “Start summer 
vacation immediately.” 

7 7 oA 

A none-too-modest hunter, on a hunt- 
ing trip, took aim and fired, but the bird 
sailed on undisturbed. The marksman 
watched it in dazed silence then dashed 
his gun on the ground and shouted, “Fly 
on, you blankety-blank fool bird! Fly on 
with your gol-durned heart shot out.” 





"/ just told everybody that LANE-WELLS 


would do all our perforating “ 
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I can’t eat this egg you brought 


Diner 
f me. ; 
Waiter—Isn’t it cooked long enough? 


Yes, but not soon enough, 


Diner 


7 vy 7 

Engineers are baffled by the fact that 
often the girls with the most streamlined 
shapes offer the most resistance. 

7 5 5 

“Morning, Mandy Lee.” 

“Morning, Deacon.” 

“Your mama home?” 

“Yeah, Deacon, she’s home.” 

“Your papa home?” 

“Yeah, Deacon, he’s home.” 

“Well, Mandy Lee, just say howdy,” 

3 A 5 A 7 

A soldier was being inducted into the 
Army and with his physical over, the ser. 
geant asked, “Did you go to grammar 
school?” 

“Yes, sir, I also went through high 
school, graduated cum laude from college, 
completed three years of graduate studies 
and then received two more degrees,” 

The sergeant nodded, reached for.a rub. 
ber stamp and slapped it on the question. 
naire. It consisted of a single word: 
“Literate.” 

5 A 5 A 5 

Then comes the one about the certain 
engineer who returned home one night at 
a late hour and, finding difficulty with his 
equilibrium, made considerable noise in 
the hallway. Suddenly there was sound of 
crashing glass which awakened his wife, 

“Bill,” she called, “what’s the matter?” 

From downstairs came a low mumble, 
“T'll teach those goldfish to snap at me.” 

7 7 7 

“Why did you strike this man?” the 
judge asked the prisoner up before him for 
assault and battery. 

“It was this way, your honor,” answered 
Pat. “He told me he was Irish by descent 
and I couldn’t stand there and let any man 
say he had to come down to be Irish.” 


7 5 + A 

The day “Big Jim”—a two-fisted oil 
driller—took a trip to see his prize well,a 
wire was waiting for him at the site—he 
was to return at once to the hospital where 
his wife was a patient. 

Back home, Jim located the doctor and 
demanded: “What’s the matter with the 
little woman, Doc?” 

“Evervthing’s going to be all right,” the 
specialist assured him. “We just wanted 
your consent to perform an exploratory 
operation.” 

Jim’s answer was immediate and final: 
“No, you don’t! Ain’t nobody going to 
wildcat on my wife!” 

7 5 % 

Sales Manager: “For heaven's sake, 
what’s this enormous item on your €X 
pense account?” 

Salesman: “That? Why it’s my hotel 
bill.” 

Sales Manager: 
around buying hotels 


“Well, quit going 


| had 


v A 7 

The mind is a wonderful thing. It starts 
working the minute vou’re born and never 
stops until you stand up to speak in public. 

v 5 A 7 

Walking into the post office, a man lis 
tened to two girls talking behind the 
counter. “She wore a divine cloak: it was 
a redingote design in gorgeous brocade, 
trimmed with fox fur and had wide pagoda 
sleeves. It must have cost $50 if it cost 4 
nickel.” 

At this point the impatient gentleman 
interrupted. “Excuse me, I wonder if you 
could provide me with a dinkv little stamp 
with perforated hem. treated on the re 
verse side with a lieht coating of eum 
arabic? Something for about two cents? 
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» The Use of Stereographic Projection in Structural Geology, by 
F.C. Phillips. Published by Edward Arnold, Ltd., London, Eng- 
land. Pages, 85. Price, $3.00. 


The device of stereographic projection is an ancient one, being 
used in Greece in the second century B.C. It has won great 
popularity in the hands of crystallographers, who developed it 
for the study of crystal morphology and crystal optics. The prin- 
ciple has now come to be of great use in the solving of problems 
that arise in the study of structural geology. 

The most generally used methods in solving problems involve 
the application either of descriptive geometry or of trigonometry 
and also the use of “three-dimensional” figures. The use of stereo- 
graphic projection is said to afford the neatest representation of 
three-dimensional geometry and to combine ease of solution 
with extreme speed. 

The author states that the book was designed for the working 
structural geologist with no previous knowledge of the principle 
of the stereographic projection and it is intended to be brief 
and simple. In this the author succeeded, but not to the detriment 
of the subject. He makes ample use of illustrations and diagrams 
in demonstrating applications of the stereographic projection 
method for the various problems posed in each of the book’s 
seven chapters. 


> Fisher/Tag Manual, published by Fisher Scientific Company, 
717 Forbes Street, Pittsburgh, Pennsylvania. Price, $1.75. Pages, 
220. 


The 1954 Fisher/Tag Manual is a new book from cover to 
cover, with larger pages so that text and tables are more legible 
(yet is still pocket-size). The book is bound in dark blue. It gives 
all the essential details for 35 of the most widely used tests for 
basic physical and chemical properties of petroleum and its 
products, such as gravity, color, viscosity, distillation range, 
vapor pressure, gum content, sulfur, carbon residue, flash point. 
water and sediment, melting point, cloud and pour points, con- 
sistency. 

The most useful of the conversion tables adopted interna- 
tionally in 1953 are reprinted in full in the Manual; others are 
abridged. Twenty-one other tables have been added. The book 
has a complete cross-index and a separate numerical index to the 
official ASTM methods used in the book. 


> Statistical Analysis, published by John Wiley and Sons, New 
York and London. Pages, 724. Price, $8.00 


Statistical Analysis in Chemistry and the Chemical Industry 
is sponsored by the Committee on Applied Mathematical Statistics 
of the National Research Council and goes into the subject as 
extensivelv as a single, 724-page volume can cover it. After intro- 
ductory Chapter 1, which discusses the nature of these methods 
and some problems to which statistical methods may be applied, 
it attacks the subjects of descriptive statistics, the mathematical 
machinery, relationships between variables, analysis of variance, 
desien of experimental analysis of data, control charts, tests for 
randomness. All these subjects are aided in the volume of exten- 
sive appendices, and the book is expected to be both a reference 
work and a text book to the student of statistics and those who 
practice in this field. 


> The Oil Business As I Saw It, W. L. Connelly, University of 
Oklahoma Press, Norman, Oklahoma. Pages, 177. Price, $3.75. 


If W. L. Connelly’s life had a dull moment, there is no space 
for it in “The Oil Business As I Saw It.” It is a swinging bouyant 
march through 60 years of goings on the oil industry by Con- 
nelly, who went from roustabout to chairman of the board of 
Sinclair Oil and Gas Company. The story is told authentically 
and amusingly. 

Connelly’s career has been associated with the oil industry in 
many areas—Pennsylvania, Ohio, Kansas, Oklahoma, Texas, 

yoming, Mexico, Venezuela, Angola in Southwest Africa, Ger- 
many, and Austria. It was in Kansas that he met and became 
associated with Harry F. Sinclair. Under his observant eyes boom 
towns have been born, some to decline and others—like Tulsa, 
Houston, Dallas, Fort Worth, Shreveport, and Oklahoma City— 
to rise to industrial greatness. 

erever we follow the author in the exciting pages of this 

we are able to see the world as it was before oil, the motor 
car, and modern highways had transformed its slow existence to 
the tempo we now know. 


















NOW READY 
Published October, 1954 Forty-fifth Year 


OIL & PETROLEUM 


YEAR BOOK 
1954 


Compiler: WALTER E. SKINNER 








Price 
Five Dollars . 
Post Free 


678 pages 
In Demy 8vo, bound in RED cloth 








THE INTERNATIONAL STANDARD 
REFERENCE BOOK ON THE 
WORLD OIL INDUSTRY 





945 COMPANIES 


The book is invaluable to everybody interested in this important 

industry, its contents comprising complete and up-to-date par- 

ticulars concerning companies operating in all branches, Pro- 

ducers, Refiners, Transporters, and Oil Dealers. Arranged in 
alphabetical order. 


Book contains information on the principal... 


AMERICAN, CANADIAN, BRITISH AND 
FOREIGN COMPANIES 





Particulars given of each Company include the Directors and other 
officials; date of incorporation; seat of operations; nature of busi- 
ness, description of property, refining and other plant, crude oil 
production; refinery runs; details of capital; dividends paid; and 
the financial position as disclosed by the latest accounts. High- 
est and lowest prices of the shares for the last three years. 


MANAGERS, ENGINEERS, AGENTS, etc. 628 names and 
addresses and the names of the companies in the book 
with which they are connected. 


BUYERS' GUIDE—A List of Manufacturers of Oilfield 
and Refinery Equipment and Accessories comprising 
875 headings. 


Advertisements: 300 Firms connected with the Oi! 
Industry advertise in the book. 





To secure a copy send five dollars to the Publisher 


WALTER E. SKINNER 
20, COPTHALL AVENUE, LONDON, E.C.2 
ENGLAND 
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(WICK FIRE KILLERI 


PHESSURIZED READY TO 


INSTANTLY! 


MODEL PDC-5 SHOWN IN ACTION MODEL PDC-10 

















CHEMICAL FIRE EXTINGUISHERS 


Just a squeeze of the trigger releases the powerful thrust of Dry Chemical 
that knocks out hot flammable liquid or electrical fires in seconds. 


No gadgets to operate, no last minute pressurizing from a gas cartridge 


or cylinder, no inverting, no bumping, no shut-off nozzle on the hose needed. 
They're already pressurized — ready to go! 


A glance at valve gauge indicates whether unit is in operating order. 
When partially operated, the extinguisher can be left standing without loss 


of air pressure, for use on a possible reflash. Recharge promptly when danger 
of reflash is over. 


Write for illustrated literature, or for a demonstration. We have repre- 
sentatives in all principal cities. 


Approved by Underwriters’ and Factory Mu- 
tuals Laboratories for Class B and C fires. 


MODEL PDC-20 
Model number designates the pound capacity of each extinguisher. 


MODEL PDC-30 
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Tue PETROLEUM ENGINEER's Continuous TABLES 


(INSTALLMENT No. 208) 
































CHART FOR ESTIMATING 
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Katz! has presented data correlating the loss of oil 
volume due to the release of dissolved gases with the sat- 
uration pressure of the oil and its gravity. This data is 
presented here in a convenient nomographic form to- 
gether with the further relationship he derived between 
the gas solubility, oil gravity and gas density. The value 
and application of the chart are best illustrated by means 
of a worked example. 


Example: A 30 deg API crude has a formation satu- 
ration pressure of 2000 psia. 


1. What is the gas solubility and the volume per cent 


CRUDE OIL SHRINKAGE 
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shrinkage on stabilization? Connect 2000 psia on the | 
right hand scale with 30 deg API on the A gravity scale | 
and extend the tie line to the left hand scale to give the 
gas solubility as 410 cu ft per barrel and the oil shrink- 
age as 20 per cent. 

2. What will be the specific gravity of the released 
gas? Connect the gas solubility on the left hand scale | 
with 30 deg API on the B gravity scale and extend the 
tie line to give the gas specific gravity of 0.807. 


Reference 
1. Katz, D. L., Oil Weekly, November 30, 1942, pp. 17-32. 





Contributed by George E. Mapstone, Transvaal, South Africa. 
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“I'm squeezed by 
tight schedules 


... lve no time for switching hose; 


the same one’s got to stay on 


from spud to pay,” 
says “Red” Royal 


And that’s why toolpusher “Red” insists on U.S. Royal 4 Rotary 
Hose. He doesn’t have to run into downtime by switching to 
standby hose for high pressures. U.S. Royal 4 will handle the 
heaviest pressures delivered by today’s pumps—with plenty to 
spare. And unlike standby hose, it needs no lubrication. 

Ask your local “U.S.” Supply Store about U.S. Royal’s service 
records, no matter where the oil field. Here is the hose that will 
help you avoid keeping expensive equipment idle. 

“Red” Royal also recommends U.S. Matchless® mud pump 
vibrator hose between standpipe and mud pump. Does away with 
broken pipe and loose connections, stands up under highest 
pressures. ( 


| 
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Developed by Science— 
Proved by Drillers 


Available in all FIELDS at SUPPLY STORES ( 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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Allowable Internal Working Pressures 











0 For 3S-H14 and Alclad 3S-H14 Tubes | 
| | 
The values for internal pressures given below were calculated in ac- S = 19,500 psi., which is the minimum longitudinal! tensile strength of | 
+ cordance with the following formula: 3S-H14 and Alclad 3S-H14 tubing, 
S 0.95S (d2, — d2.) d, = nominal outside diameter, inches, 
P =—— —— dy = nominal inside diameter, inches. 
4 d%, +d% The factor 0.95 is used to take care of factors such as the difference between 
in which P = allowable internal working pressure, psi., longitudinal and circumferential tensile strengths. 
Se; 
1 SPECIFIED ALLOWABLE WORKING SPECIFIED ALLOWABLE WORKING 
WALL PRESSURE, PSL, WALL PRESSURE, PSL. 
THICKNESS For Metal Temperatures Not Over THICKNESS For Metal Temperatures Not Over 
Nominal Nominal ——- 
Outside Stubs’ Outside Stubs’ 
Diameter, Inch Gage 100°F 200°F 300°F 400°F 500 °F Diameter, Inch Gage 100°F 200°F 300°F 400°F 500 °F 
Inches No. or Less Inches No. or Less 


yal 


























0.0449 18 +780 #720 £625 500 350 0.0499 18 375 345 300 240 170 | 

0.08 17 4940 86 750 600 420 0.058 17 450 415 360 290 205 | 

otary % 0.065 16 1060 975 850 680 475 0.065 16 505 465 405 325 230 
ne ta 0.072 15 1185 1090 950 760 535 0.072 15 565 520 450 360 255 
0.083 14 1385 1275 1110 885 625 1% 0.083 -14 655 605 525 = 420—s«2085: 

le the 0.095 13 755 695 605 485 340 
aty to 0.109 12 875 805 700 560 395 
0.120 1 975 895 780 625 440 

0.0449 18 64 590 515 410 290 0.134 10 109 1010 875 #700 495 

ervice 0.058 17 770 710 615 495 345 see 
at will 0.065 16 £870 £800 69 555 390 0.049 18 340 315 275 220 155 
Ya 0.072 15 975 805 #780 625 440 0.058 17 405 375 325 260 185 

0.083 14 1135 104 £910 725 4510 0.065 16 460 420 365 295 205 

pump 0.095 13 1315 1210 1055 840 590 0.072 15 510 470 410 325 230 
re 0.109 12 1530 1410 1225 980 690 1% 0.083 14 595 545 475 380 265 
y with 0.09 13 68 630 545 440 310 
righest 0.109 12 790 730 635 505 355 
0.120 11 880 810 700 560 395 

0.049 18 550 505 440 350 245 0.134 10 990 910 790 635 445 

0.058 17 655 600 525 420 295 a 

0.065 16 #«=%740 «+680 590 475 335 0.0449 18 315 200 250 200 140 

% 0.072 15 825 760 660 525 370 0.058 17 370 340 300 240 165 | 

0.083 14 960 88 770 4615 430 0.065 16 420 385 335 270 190 

0.09 13 1110 102 989 £44710 500 0.072 15 465 430 375 300 210 

0.109 12 1290 1190 1035 825 580 1% 0.083 14 540 500 435 345 245 

0.095 13 625 575 500 400 280 

0.109 12 720 665 580 460 325 

0.120 11 800 735 640 510 360 

0.0449 18 475 440 380 305 ~~ 215 0.134 10 900 830 720 575 405 | 

0.058 17 4570 525 455 365 255 — | 

0.065 16 £4640 590 £515 410 290 0.049 18 265 245 215 170 20 =| 

0.072 15 £715 £655 570 455 320 0.058 17 315 200 255 205 145 

1 0.083 14 £830 765 £665 530 375 0.06 16 355 330 285 230 160 

0.095 13 960 88 770 £615 435 0.072 15 39 365 320 255 180 

ience= 0.109 12 1115 10830 989 715 505 1% 0.083 14 460 425 370 295 205 
0.1200 11 1240 1140 990 795 560 0.09 13 530 490 425 340 240 

rs 0.134 10 1400 1290 1120 895 630 490 390 275 


oo 
neo 
8s 
bo 
for) 
— 
o 
, 
= 
or 


11 680 625 540 435 305 
0.134 10 765 700 610 490 345 








0.049 §#8=18 420 385 335 270 190 : 0.049 §=18 235 215 185 150 105 
0.058 17 500 460 400 320 225 0.058 17 275 255 220 175 125 
0.065 16 565 520 455 360 255 0.065 16 310 285 250 200 140 
0.072 15 630 580 505 405 285 0.072 15 345 320 275 220 155 
1% 0.083 14 735 675 585 470 330 2 0.083 14 400 370 320 255 180 
0.095 13 845 780 680 540 380 0.095 13 460 425 370 295 205 
0.109 12 985 905 785 630 440 0.109 12 530 490 425 340 240 
0.120 11 1090 §=1005 875 700 490 0.120 8 i1 590 540 470 375 265 
0.134 10 1230. 1130 985 785 555 0.134 10 660 610 530 425 300 





These computed allowable pressures are based on the nominal 
dimensions of the tube itself, with no allowance for efficiency of 
joints. 

All figures are based on a factor of safety of 4. 














Reprinted by permission from “Alcoa Aluminum Heat Exchanger Tubes,” Aluminum Company of America. Available from 
Alcoa, 728 Alcoa Building, Pittsburgh 19. 
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IMPROVED OIL WELL 
PUMPING CONTROL 


... that provides easy in-the-field 
modification of restarting characteristics 


The NEW Cutler-Hammer Oil Well 
Pumping Control offers the same 
features which have made it the 
outstanding choice of oil field engi- 
neers; famous C-H dust-safe ver- 
tical contacts, finest program 
time-switch, full three-phase over- 
load protection, incomparably cool 
C-H trouble-free operation. But 
another exclusive advantage has 
been added. This control may now 
be modified easily while in use to 
meet changes which occur in field 
operating conditions. The control 
panel now readily accepts either a 
C-H Low-Voltage Relay or a C-H 
Time-Delay Relay; panel space is 
provided and the panel is drilled. A 
diagram inside the cover shows all 
circuit arrangements with leads 
numbered to permit easy wiring 
changes. 

Every oil field engineer will 
quickly grasp the significance of 
this improvement. With the basic 
Cutler-Hammer Oil Well Pumping 
Control, pumps resume operation as 


MEMBER AMERICAN PETROLEUM INSTITUTE 


To obtain more information on products advertised see page E-37 


soon as power is restored after an 
interruption . . . as when lightning 
strikes the power lines. This is fine 
when there are only a few wells. 
But as a field grows, the combined 
load of many pumps restarting to- 
gether is too heavy. Then either 
C-H Low-Voltage or Time-Delay 
Relays are added to the control. 
Low-voltage relays drop open on 
power interruptions and must be 
reset at each well. Pumps are thus 
restarted one at a time. Where auto- 
matic restarting is desired, the time- 
delay relays are used . . . set for 
different time intervals. When 
power is restored after an outage, 
one pump after another then re- 
starts automatically . . . as deter- 
mined by the different time-delay 
settings. 

Ask to see this new control now. 
Or write for descriptive bulletin. 
CUTLER-HAMMER, Inc., 1459 
St. Paul Avenue, Milwaukee 1, Wis- 
consin. Associate: Canadian Cutler- 
Hammer, Ltd., Toronto, Ontario. 




















Improved C-H Oil Well Pumping 
Control permits easy in-the-field 
modification to the type of re. 
starting desired after power 
interruptions. 


Cutler-Hammer Program Time Switch 
for scheduling of pumping cycle 
automatically. Day-omission feature 
available. 


CUTLER°-HAMMER 
ne 
== MOTOR CONTROL == 
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OIL and GAS TRADE NEWS 





Engineering Company Formed 


Tuloma Builders, Inc., has been formed 
to handle engineering and construction of 
oil and gas facilities. Projects the new firm 
will handle include engineering and con- 
struction of gasoline plants, industrial 
plants, gas-compressor stations, oil pump 
stations, and water flood units. Top per- 
sonnel of Tuloma formerly were~ with 
Midwestern Constructors, Inc., Tulsa, 
Oklahoma, engineering and construction 
firm. 


G.E.To Build Gas Turbine 


The largest gas turbine ever used to 
drive a merchant ship will be built by the 
General Electric Company for the U. S. 
Maritime Administration. The power 
plant is believed to be the first gas tur- 
bine application for a large merchant 
ship in this country. Unit is to be delivered 
during the summer of 1955. 


Complete Chemical Laboratory 


A new $150,000 dust-proof and air- 
conditioned control laboratory has been 
completed and put into operation at 
American Potash and Chemical Corpora- 
tion’s main plant at Trona, California. The 
two-story structure, measuring 60 ft long 
and 40 ft wide, is an all-metal windowless 
building constructed by Stearns-Roger 
Manufacturing Company. Incorporated in 
the equipment are the latest safety and 
convenience devices for use in the testing 
of chemicals. 


Select Sales Representatives 


Hanna Engineering Works has an- 
nounced the appointment of two Southern 
firms as sales representatives covering 
North Carolina, South Carolina, and 
Georgia. The Barker Instrument and 
Machine Company has been selected to 
serve both of the Carolinas. Exclusive rep- 
resentatives for Hanna’s entire line of air 
and hydraulic cylinders and valves for 
Georgia is the Carl B. Pederson Company. 
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France Packing Company’s plant at Philadelphia, Pennsylvania, is part of an 
expansion program designed to meet increased needs for specialized equipment. 


New Process Offered 


Formation of the Armoloy Company, 
which will offer to industry an exclusive 
new process for armoring moving metal 
surfaces to provide longer wear, has been 
announced. The new Armoloy process, 
developed recently by Armoloy engineers, 
has been described as a “major advance- 
ment in industry’s perpetual efforts to re- 
duce friction on cutting surfaces.” 


Gar Wood Opens Branches 


Two new direct factory truck equipment 
sales branches, in Tulsa, Oklahoma, and 
Springfield, Illinois, have been opened by 
Gar Wood Industries. Both branches will 
distribute the complete line of Gar Wood 
truck equipment, including Load-Packer 


refuse collection bodies, hydraulic hoists, . 


and dump bodies, winches, and cranes. 

Branches will be managed by D. C. Royce, 

aa and Carroll Merriett, in Spring- 
eld. 

Gar Wood also announced the manu- 
facture of the three-quarter millionth Gar 
Wood truck winch. Winch was part of re- 
cent government orders totaling approxi- 
mately 2000 units. 


Fred Murray, president of Oil Well Supply division, U. S. Steel, breaks ground for an enlarged plant at Garland, Texas. 
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Builders-Pacific Changes Name 


B-I-F Industries, Inc., has announced 
that its West Coast affiliate, Builders. 
Pacific, Inc., has changed its name to 
B-I-F Pacific, Inc., West Coast Division of 
B-I-F Industries, Inc. Change was made 
to more closely identify this division with 
its parent company. It continues as the 
sales and service representative of 
Builders-Providence, Inc., Omega Ma- 
chine Company, and Proportioneers, Inc. 

Formation of a new Texas division with 
sales and service offices in Houston and 
Dallas, was also announced. It is known as 
B-I-F Texas, Inc., Southwest Division of 
B-I-F Industries, Inc. Move was made to 
provide increased accommodation and 
service to customers in the Southwest. 


Republic Is Distributor 


The Republic Supply Company of Cali- 
fornia, has announced that the firm has 
assumed the exclusive distributorship in 
California for the pumping unit line of 
the American Manufacturing Company of 
Texas. Republic Supply is carrying a com- 
plete line of American Manufacturing 
Company pumping units. 
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Otis Pressure Control, Inc.’s 4000-sq-ft warehouse and office building in Corpus Christi 


; 
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Texas, has been opened. This is part of general expansion plans in South, East, and 
West Texas and at home office in Dallas, Texas. 


McCullough Opens Office 


McCullough Tool Company has opened 
a new Sales office at 1236 Yost Street, 
Denver, Colorado. The office, in charge 
of J. M. Edwards, geologist and sales en- 
gineer, will serve the oil industry in the 
Denver area. Edwards joined McCullough 
Tool Company in April, 1953. Prior to 
that he had been associated with the Union 
Oil Company as a geologist. He is a 
graduate of the University of Southern 
California. 


Kennametal Develops Turbine 


A revolutionary experimental gas tur- 
bine’ which could lay the groundwork for 
increasing power of jet engines 50 per cent 
has ‘been developed by Kennametal Inc. 
Using its super high-temperature alloy, 
Kentanium, in critical parts of the turbine, 
Kennametal operated it continuously for 
100 hours at a temperature of 1850 to 
1900 deg F and speed of 30,000 rpm. The 
new-type gas turbine is seen as having 
application, not only in the engines of jet 
planes but also in trucks, portable power 
plants, and in other equipment driven by 
turbines. 


New Mill Depot Opened 


A bonded mill depot has been opened 
by Wolverine Tube, Division of Calumet 
and Hecla, Inc. in the Rochester, New 
York area. Depot will stock Wolverine 
seamless nonferrous copper water tube, 
automotive tube, and refrigeration tube 
and is expected to increase speed of ship- 
ments to Wolverine ‘Tube customers in 
central and western New York sstate. 
G. H. Tobelman, eastern district sales 
manager, will coordinate the new mill 
depot operations through Wolverine’s 
Rochester office. 


Representative Named 


De Laval Steam Turbine Company of 
Trenton, New Jersey, has announced the 
appointment of Gumersindo Garcia, S.A. 
as its exclusive representative for Spain, 
Spanish Morocco, Tangiers, the Balearic, 
and Canary Islands. They will handle 

Laval multistage centrifugal pumps, 
So turbines, worm gears, and cou- 
gs. 


Fittings Flown to Venezuela 


Special pipe fittings made by the Ladish 
mpany of Cudahy, Wisconsin were re- 
cently shipped by air to Creole Petroleum 
rporation in Venezuala, South America. 
Shipment consisted of ten 30-in. 3-R weld- 
ing elbows each weighing over 2600 Ib. 
The Ladish Company made the fittings to 
meet an emergency requirement of the 


Tellepson Construction Company of 
Houston, Texas. 


Lunkenheimer Announces Plans 

The Lunkenheimer Company plans to 
consolidate and expand all manufacturing 
operations at the company’s Fairmount 
plant site, Cincinnati, Ohio. A modern 
factory devoted to iron and steel valve 
machining operations will be erected. 
This will complement the production of 
bronze valves that has been centered at 
the Fairmount plant. 


Trade News 


Gardner-Denver Opens Plant 


Gardner-Denver Company has moved 
into its new unit fabrication and ware- 
house building in Dallas, Texas. Plant 
will serve Gardner-Denvers’ activities in 
the oil industry. Building is a one-story 
concrete and brick structure containing 
approximately 17,000 sq ft of floor space. 





Tapecoat Opens Office 


Opening of a west coast office in the 
San Francisco area to serve California, 
Oregon, Washington, Idaho, and Nevada, 
has ben announced by the Tapecoat Com- 
pany. Office will be headed by L. R. ‘‘Bob” 
Zito, appointed district manager with 
headquarters at 16051 Via Toledo, San 
Lorenzo, California. Zito was district 
manager in the New York area, supervis- 
ing sales and service in 12 eastern states. 


Durametallic Appoints Agent 


Announcement has been made by the 
Durametallic Corporation of the appoint- 
ment of General Sales, Inc., Amarillo, 
Texas, as sales and service representatives. 
General Sales will promote the sales and 
application of Durametallic packings and 
rotary mechanical seals in the Texas Pan- 
handle and Western Oklahoma area. 





Chemical Process Company has formally opened its new building in Breckenridge, Texas. 
The L-shaped structure, with 10,000 sq ft floor space, houses executive and administrative 
offices and research, chemical and geological laboratories. 


Safety Award Given 


The National Safety Council announced 
that Western Geophysical Company of 
America has been presented the Council’s 
Award of Merit for its excellent safety 
record. The award is presented only where 
an establishment’s record satisfies rigid re- 
quirements laid down by the Council’s 
award plan for recognizing good industrial 
safety records. Ned H. Dearborn, presi- 
dent of the National Safety Council, said 
that the company qualified for the award 
because of its low injury rate in 1953. 


Pritchard Moves Office 


J. F. Pritchard and Company has 
moved to its new building at 4625 Roan- 
oke Parkway, Kansas City 12, Missouri. 





Chrysler Opens Office 


Opening of a regional office to assist 
in promotion and sale in the Los Angeles 
area has been announced by Chrysler 
Corporation Marine and Industrial En- 
gine Division. The office, to be headed by 
Frank L. Harris, will be headquarters on 
the west coast. 


BJ Tool Film Available 


Premiered at the Oil Well Drilling Con- 
tractors Convention in Los Angeles, Cali- 
fornia, Byron Jackson Company’s new 
full-color film, “Power Pays Off,” has 
been released for group showings. Film, 
On power-operated tools is narrated in 
English only, although a Spanish version 
will be available shortly. 


Republic Supply’s $150,000 store and division headquarters opened in Houston, Texas. 
Building, with 32,000 sq ft of floor space, will contain supply store, warehouse, offices, 
sales lobby, and dormitory space for in-training personnel. 
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Trade News 




















Cameron Iron Works, Inc., was host to 32 senior engineering students from the Univer- 
sity of Mexico. Shown touring the Houston, Texas, plant are Rueben Poplawsky, Uni- 
versity of México; Carl Houston, University of Houston; Victor Moyo, University of 
Mexico; Joseph Salem, University of Mexico; I. M. Baker, head of export sales in 
Mexico and South America for Cameron, and A. D. Cathey, export sales department. 
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Dresser’s Sales Still High 


Sales and earnings of Dresser Indys. 
tries, Inc., continued at high levels dur. 
ing the third quarter, President H, N 
Mallon stated in his third quarter repo 
to stockholders. Net earnings for the first 
9 months of the current year were $5,689. 
903 on sales of $98,141,529. This com. 
pares with earnings of $3,246,201 on Sales 
oo for the same period of 


Pump Test Lab Installed 


Dean Brothers Pump, Inc., has installed 
a modern, fully equipped pump test and 
research laboratory at its Indianapolis 
Indiana, plant. Testing facilities consist of 
a closed system in which water is circy. 
lated by pump under study. Test condj. 
tions closely simulate actual conditions 
under which pump will operate on the job 
Performance data on each pump is re. 
corded before shipment. 


Western Has Anniversary 


Western Oil Company, Midland, Texas, 
has celebrated its fifteenth anniversary of 
providing technical oil well services. Com- 
pany, which began with four persons, now 
has 10 field service points in Texas, New 
Mexico, Oklahoma, and Kansas, and a re- 
gional office in Wichita Falls, Texas. 


Dowell Adds Pumper 


Dowell Incorporated is using two 500- 
hp Continental gasoline engines to drive 
pumps in its Permian Basin fleet. It is 
first to make commercial use of these en- 
gines originally developed to drive Sher- 
man and Patton tanks. Each engine drives 
a pump independently. Pumps will be used 
to fracture and acidize wells where high 
pressures and large volumes of fluid are 
handled. 


Cummins Bulletin Winner 


The Cummins Bulletin, sales publica- 
tion of Cummins Sales and Service, Inc., 
has won a top award in the United States 
for promoting its company and products. 
The McCormick-Armstrong award and 
plaque, top prize given by the Society of 
Associated Industrial Editors, was pre- 
sented to editor Victor LeMay. Two other 
honors won by the magazine were for all- 
around editorial achievement. Another 
magazine published by LeMay for Mid 
Continent Supply Company, The Mid- 
Continent News, received SAIE’s award 
of merit. Jack Ripper is assistant editor of 
the two publications. 


Jones and Laughlin Move 


Jones and Laughlin Steel Corporation, 
supply division, Odessa, Texas, has moved 
to 1509 West Second Street. The new 
building, with 15,727 sq ft of floor space 
on 6-in. reinforced concrete, has a sted 
trussed roof spanning entire area, provid- 
ing unobstructed support for traveling 
cranes. A private spur from Texas 4 
Pacific tracks leads past loading dock into 
steel warehouse with 5000 sq ft of ground 
space. 


Transistor Developed 


Texas Instruments, Inc., is the mant 
facturer of the high gain transistor 
in the first commercial transistorized tT 
dio, which was developed by Industrial 
Development Engineering Associates, Inc. 
Transistor, used in the new type radio, 8 
said to make possible the long predicted 
transistorization and miniaturization 
mass production consumer devices. 




























Get 3-way savings with 


DULUX TANK WHITE 


REG. U.S, PAT. OFF. 





led 





CUT EVAPORATION 
LOSSES Now...save up to 8 out of every 


10 gallons previously lost due to evaporation! 
DULUX Tank White Enamel reflects the sun’s 
heat rays effectively . . . keeps tank interiors 
cooler. Asa result, the premium quality as well as 
the quantity of your stored products is protected. 
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CUT APPLICATION 


COSTS with DULUX Tank White Enamel, 
you can apply two coats of paint in one operation! 
The first coat may be followed immediately by a 
second, sprayed at right angles to the first. You 
need only one scaffold set-up! You save time .. . 
you save money! 


It is 
e ell 


















LENGTHEN PAINTING 
CYC LE 4 Weatherometer test, shown 


above, helps Du Pont chemists perfect longer- 
lasting, more rugged finishes. DULUX Tank 
White Enamel resists corrosion, industrial gases 
and rough weather... keeps your tanks spar- 
kling white for years. Many users report 7 to 
8 years of service from DULUX! 








SEND FOR FREE BOOKLET. BEAT THE 
HEAT is an informative, illustrated 
booklet that tells how Du Pont DULUX 
Tank White Enamel can help you save 
money. Send for your free copy today. 





REG.uU.s. pat. ort. 


Petroleum Industry | 
Finishes : 
) 
| 
| 


E. I. du Pont de Nemours & Co., (Inc. ) 

Finishes Division, Dept. P-124, Wilmington 98, Del. 
Please send me, free of charge, your illustrated booklet BEAT 

THE HEAT. 









Name 





Du Pont has the right finish for 
every petroleum industry need 


PRODUCTION « PIPELINE » REFINING 
MARKETING + MARINE 





Firm 





Address 
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Refinery 
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Transportation 











We build the refinery and everything else required 

to get your products on the market. If you refine or ° 
Bigolitylolacolireds| 
transport crude oil, natural gas, LP gas or anhydrous 
ammonia, Master Tank and Welding have the facili- 


ties to fabricate pressure vessels, tanks and pipe line 


pipe to meet your specifications. Call or wire today! 











BUTANE GAS CO. 
DALLAS. RA-4720 
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Robert J. Stein has been appointed 


Seger of the Dayton, Ohio, office of 


the government contract division of Allen 
B. Du Mont Laboratories, Inc. He will 
represent company in matters pertaining 
to government and special contracts 
throughout the mid-west. Stein attended 
Denison University in Granville, Ohio. 


» Robert L. Sink, assistant director of 
engineering, Consolidated Engineering 
Corporation, Pasadena, California, has 
been named chairman of the Institute of 
Radio Engineer’s Professional Group on 
Instrumentation. Sink will serve as head 
of the 2200 member national professional 
society during 1954-55. A registered elec- 
trical engineer, he holds degrees in radio 
communications and electrical engineering 
from Stanford University. \ 


G. A. Burns C. E. Grant 


> G. A. “Greg” Burns, after more than 41 
years of service with the Butler Manufac- 
turing Company, the past 7 years as a vice 
president, has resigned as manager of But- 
ler’s Oil Equipment division. He will con- 
tinue to serve as a vice president and 
manager of the Special Products division, 
and handle special assignments for Butler. 
Burns began his Butler career at the com- 
pany’s Minneapolis plant in 1913. 

Charles E. Grant has been named the 
new manager of Butler’s Oil Equipment 
division. Grant was formerly assistant 
manager. He will administer the sales op- 
erations of all four sections of Butler’s Oil 
Equipment division: truck tanks and trail- 
ers; bolted tanks; liquefied petroleum gas 
systems; and welded tanks. 


> M. M. Wilson of the Baldwin-Hill Com- 
pany, Trenton, New Jersey, was elected 
president and chairman of the board of 
the Industrial Mineral Fiber Institute, Inc. 

W. D. Myers, Jr., of The Eagle-Picher 
Company, Cincinnati, Ohio, was named 
vice president and J. A. Corcoran, Jr., of 
Forty-Eight Insulations, Inc., Aurora, IIli- 
nois, Was appointed treasurer of the In- 
nois, was appointed treasurer. Directors 
are G. J. Christner of The Eagle-Picher 
Company, H. E. Lewis of M. H. Detrick 
Company, N. L. Morell of N. L. Morell, 
E. R. Stevens of Baldwin-Hill Company, 
and Frank Christenson of Refractory and 
Insulation Corporation. 


> George P. Daley has been appointed 
export sales representative in the South 

erican countries of Colombia, Ecua- 
dor, Peru, Chile, and Bolivia for Conti- 
nental Supply Company. Daley joined 
Continental six years ago and for the past 
two years has served as city salesman in 


Houston, Texas. 


> D. F. McCandlish, manager of the Air 
Reduction Sales Company district office 
in Chicago, has been appointed regional 
manager of the North Central region in 
Chicago. He succeeds S. H. Newburn who 
was recently appointed president of Air 
Reduction Canada Limited. McCandlish 
joined Airco in 1931 as a salesman in the 
Los Angeles district. He was appointed 
manager of the Chicago district. S. S. 
Bruce, Jr., succeeds McCandlish as Chi- 
cago district manager. 


> W. W. Littlefield, assistant sales mana- 
ger of the Oklahoma district, Air Reduc- 
tion Sales Company, has become mana- 
ger of the El Paso, Texas, district suc- 
ceeding H. F. Colt, Jr., who was ap- 
pointed Eastern Zone manager of the 
Railroad department. W. M. Champion, 
salesman in the Oklahoma office, succeeds 
Littlefield. 


>» Raymond H. Matthews has been ap- 
pointed chief engineer of Fenwal, Inc., 
Ashland, Massachusetts. He will admin- 
ister the company’s engineering staff 
which includes a group of 20 engineers 
and designers. Matthews joined Fenwal 
in 1951 and for the past year had served 
as assistant chief engineer. He obtained 
his degree in mechanical engineering from 
Worcester Polytechnic Institute in 1943. 


> V. L. Gallia, who has been sales and 
service engineer for Lufkin Foundry and 
Machine Company in Brookhaven, Mis- 
sissippi, since July 1949, has been trans- 
ferred to the Houston office in the Gulf 
Coast division as service manager. He was 
previously in the Houston office as service 
engineer for the Gulf Coast division. 


C. K. Madison R. R. Bush 


> Carl K. Madison, midwestern regional 
manager of Rockwell Manufacturing 
Company, has been promoted to vice 
president in charge of new product sales 
for the entire midwestern division. Madi- 
son joined Rockwell in 1929 as sales en- 
gineer. 

Roy R. Bush, Tulsa, Oklahoma, district 
manager, has been named mid-western re- 
gional manager with headquarters at 
Tulsa. 

W. R. McLaughlin, manager of the 
Dallas, Texas, office, becomes southwest- 
ern regional manager with headquarters 
at Dallas. Bush joined the Rockwell sales 
staff in Tulsa in 1934. McLaughlin joined 
the company in 1934 as a sales engineer in 
Dallas. In 1952 he was named manager of 
the Dallas office. 


THE PETROLEUM ENGINEER, December, 1954 


> Turbine Equipment Company, New 
York, New York, has advanced Harold 
Sinclair from president to chairman of the 
board and Donald F. Miller from execu- 
tive vice president to president. Paul E. 
Linthwaite, formerly sales engineer, has 
been made vice president in charge of ma- 
chinery sales for the company. Sinclair 
joined Turbine in 1912 after studying me- 
chanical engineering at Cornell. He was 
made vice president of the company in 
1930 and president in 1947. Miller, who 
attended Lafayette College, was made vice 
president in 1937 and executive vice presi- 
dent in 1952. Linthwaite was graduated 
from Northeast University. He has been 
with Turbine Equipment since 1938, ex- 
cept for the war period. 


> John R. Howell 
__ has been named sales 
.+ manager and director 
of Sterling Electric 
Motors, Inc. He has 
been associated with 
Sterling Electric 
more than 25 years. 
Howell will direct 24 
district offices and 
more than 400 dis- 
tributors and service 


representatives. 
J. R. Howell 


> Edgar F. Whitmore, Jr., has been 
elected vice president of Shippers’ Car 
Line Corporation, S. M. Felton, presi- 
dent, announced Whitmore, formerly as- 
sistant vice president, will be in charge 
of company’s Illinois, territory, succeed- 
ing the late A. W. Johnson. Previously 
associated with the Aluminum Company 
of America, he is a graduate of Lehigh 
University and Harvard Graduate School. 


>» Rudolf Torbico has joined the Carboloy 
department of General Electric Company 
as a field sales representative. Torbico, 
who holds a BS degree in industrial man- 
agement from the University of Akron, 
Akron, Ohio, was previously with Ford 
and General Motors. 


W. L. Krapf 


W. R. McLaughlin 


>» Bulkley, Dunton Processes, Inc., manu- 
facturers of Colloidair Separators for in- 
dustrial waste water treatment, has an- 
nounced the appointment of William L. 
Krapf to the post of general manager. For 
the past three years Krapf was assistant to 
the executive vice president of the New 
York firm. 

Prior to joining Bulkley, he was a sales 
engineer for United Board and Carton 
Company, and Bulkley, Dunton Pulp. 


> Donald F. Brickley has been named 
manager of Motorla Communications and 
Electronics Division’s region 1. Brickley 
joined the parent company, Motorla In- 
corporated, in 1937 as a production em- 
ployee. He was zone manager in northern 
Illinois before his prometion. 
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JOHNSTON PUMPS offer 


Look at This 
Compressor Station 
Job, for example... 


These two Johnston 
Close-Coupled Pumps 
are recirculating 130°F. 
water through a cooling 
system at an Oklahoma Natural Gas 
Company pipeline compressor station. 
Installed in September, 1950, these 
units are 5 horsepower, single stage, 
10 inch pumps with open line shaft 
and 5% feet of 6 inch discharge column. 
Each unit delivers 600 gallons per min- 
ute against a head of 30 feet. 


JOHNSTON 





Engineers of Oklahoma Natural Gas 
Company wanted more than high effi- 


TG VA We 


JOHNSTON 


PUMP COMPANY 


Name 
Bin “’K?’ 
Pasadena 15, California Address 
City. 


many advantages 


C) Please Send Bulletin 
(1) Have Representative Call 


ciency out of the pumps for this job. 
They wanted pumps that would give 
no priming problems, that would be 
easiest to maintain and would require 
as little floor space as possible. 


The Johnston Pump Dealer in Tulsa 
recommended the pumps that were 
finally selected for this job, because 
they met all the requirements BETTER 
than any other pump. 

For complete information about 
Johnston Pumps and the name of 
your nearby Johnston Dealer, mail 
the coupon today. 


PE 124 








Zone State 





Te obtain more information on products advertised see page E-37 
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R. L. Dailey 


A. G. Lindquist 


>» Roger L. Dailey has been appointeg 
division manager of the Eastern division 
of The National Supply Company, manu. 
facturer and distributor of oil field ma. 
chinery and equipment. He succeeds Wij. 
liam Van Vleet, who will handle major 
accounts in the Pittsburgh area. Daile 
joined National Supply in 1922 as a field 
salesman in Okemah, Oklahoma. The 
Eastern division, with headquarters at 
Toledo, includes the Kentucky and West 
Virginia District, the New York and Penn. 
sylvania District, the Ohio District, and 
the Illinois and Michigan Districts. 


» A. G. Lindquist, secretary and comp. 
troller of Gardner-Denver Company, has 
been elected vice president of the com- 
pany. Lindquist, who has been associated 
with Gardner-Denver for the last 16 years, 
will continue as secretary and comptroller 
in addition to his new duties. 


» Eddie Chiles is president of the West- 
ern Company of Midland, Texas, which 
_ has observed its 15th 
F wnniversary of pro- 
iding technical oil 
vell services to the 
vetroleum — industry. 
; n the early days of 
_ he company Presi- 
‘lent Chiles was one 
‘of four employees 
. nd doubled as chief 
ngineer. Seagraves, 
exas, was selected 
is the site for the 
first Western station 
in 1939. Western’s 
early field fleet consisted of two acidizing 
trucks and a passenger car. Today com- 
pany maintains ten field service points 
and a regional office. 





Eddie Chiles 


> W. R. Bays, former Kansas sales repre- 
sentative of the Detroit diesel engine di- 
vision of General Motors, has been ap- 
pointed the distributor for GM diesel en- 
gines in Western Kansas. The new dis- 
tributor has taken over the facilities of 
Detroit Diesel’s former distributor, the 
Diesel Equipment Company of Wichita 
and Great Bend. C. J. Davy, previously 
sales representative for the division in a 
southeastern zone, temporarily will handle 
the zone sales representative’s assignment 
in this area. 

William Bennett has been appointed 
general manager; William Daniels, sales 
manager; Robert Abbott, service manager 
and C. W. Hamilton, parts manager, all of 
whom were employees of the former dis- 
tributor. J. D. Jarvis, who formerly Op- 
erated Diesel Equipment Company, has 
retired from the Diesel engine business 
to devote full time to his manufacturing 
interests. 


» Appointment of Carl J. Koelsch, Ir., as 
associate director of purchases of Trail- 
mobile, Inc., has been announced. Koelsch 
will co-ordinate purchasing activities of 
Trailmobile with W. H. French. 
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5. G. Paddock F. K. Becker 


» S. G. Paddock, formerly sales manager 
for the Dallas, Texas, division of Burgess- 
Manning Company, has been named the 
Dallas division manager and director of a 
new national sales organization. Paddock 
will direct and correlate sales operations of 
the company’s divisions at Libertyville, 
Illinois, and Dallas, with three primary 
sales districts. ' 

Frank K. Becker has been named mana- 
ger of the Dallas district, which includes 
southwest and southern far west terri- 
tories, With sales agencies in Tulsa, Hous- 
ton, New Orleans, Denver and Los An- 
geles. The Dallas district specializes in 
engineering and service in the petroleum, 
chemical and general industrial fields. H. 
L. Harris has been named to assist in 
Dallas district sales. 

H. A. Dietrich has been named manager 
of the Chicago district, which comprises 
the middle west and northern far west. As 
district manager he will continue his divi- 
sional administrative duties, including 
direction of advertising. F. C. Duerr has 
been assigned to Chicago district sales. 

W. A. Carroll, Jr., has been named dis- 
trict manager of the New York district, 
comprising the eastern states and the Pitts- 
burgh territory. R. T. Oliver, Jr., has been 
assigned to New York sales. 


> F. M. Thuney, former Washington, D. 
C. branch manager, has been promoted to 
manager of the contract division in Min- 
neapolis-Honeywell Regulator Company's 
Industrial division plant at Philadelphia, 
Pennsylvania. J. W. Bowers, former Grand 
Rapids, Michigan, manager has been 
named to head a newly-created depart- 
ment of service and repair of controls for 
commercial establishments. He will make 
his headquarters in Minneapolis. 

Harry E. Grossman replaces Thuney as 
manager of MHoneywell’s Washington 
branch and Joseph H. Nixon will head the 
firm’s Grand Rapids district office. Gross- 
man was formerly manager of the com- 
pany’s Harrisburg, Pennsylvania office 
while Nixon was previously senior’ com- 
mercial salesman in Saginaw, Michigan. 

Other new managers named include 
Wayne F. Kelly who replaces George Die- 
ter as manager of the Spokane, Washing- 
ton branch; T. S. (Sid) Bolling, assigned to 
the Charleston, West Virginia district of- 
fice and Charles W. Prey named to head 
the Harrisburg district office. Kelly was 
formerly senior commercial salesman in 
Youngstown, Pennsylvania and Prey 
Previously headed the company’s commer- 
cial sales activities in Baltimore. 

. Additional field assignments announced 

clude Leight M. Johnson, former senior 
commercial salesman in Philadelphia, to 
ranch commercial sales manager in Har- 
risburg and Raymond A. Metz, former 
Senior commercial salesman in Wilming- 
ton, Delaware to a similar post in Phila- 
delphia. 





H. L. Harris W. F. Wood 

> The Ric-Wil Company of Barberton, 
Ohio, announces the appointment of Wil- 
liam F. Wood as general sales manager. 
He was formerly district manager in 
charge of the Washington, D. C., office 
and has been with Ric-Wil for the past 16 
years. A graduate of the University of 
Omaha, he is a member of the American 
Society of Heating and Ventilating Engi- 
neers and the Armed Forces Chemical 
Association. He replaces C. W. Wheeler, 
who is retiring. 


> Lane-Wells Company has announced 
the following supervisory changes in the 
Gulf Coast division. T. W. Lindsey, 
formerly sub-district superintendent at 
Victoria, Texas, has been transferred to 
Hobbs, New Mexico, as sub-district super- 
intendent there. G. K. Chandler, formerly 
Station superintendent at Falfurrias, 
Texas, has been appointed sub-district 
superintendent at Victoria. J. W. Maurice, 
Jr., formerly sub-district superintendent 
at Hobbs, New Mexico, has been trans- 
ferred to Falfurrias, Texas, as station 
superintendent. 


R. L. McAnally 


» Director of Purchases P. Z. Hilliard and 
West Texas-New Mexico Division Sales 
Manager R. L. McAnally were presented 
20-year service awards by Mid-Continent 
Supply Company President Ken W. Davis. 
Hilliard began his Mid-Continent service 
in Lake Charles, Louisiana. He and Mc- 
Anally opened the original Mid-Continent 
store in Kermit, Texas, in 1935. McAnally 
has worked during his entire Mid-Conti- 
nent career in West Texas and New Mex- 
ico. In addition to his job as division sales 
manager, he also heads Mid-Continent 
operations in the San Juan Basin. Hilliard 
and — both joined Mid-Continent 
in 1934, 


>» McCullough Tool Company has an- 
nounced the appointment of Al Simpson 
as a Sales engineer at its Bakersfield, Cali- 
fornia, branch service location. He re- 
ceived his Master’s degree in Geology at 
the University of Southern California. 
Prior to his appointment as a sales en- 
gineer, Simpson had worked as a logging 
engineer and geologist at McCullough’s 
headquarters at Los Angeles since 1950. 
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Trade Personals 


> The election of T. J. Ault as president 
and general manager of the Long Manu- 
facturing division of Borg-Warner Corpo- 
ration, in Detroit, has been announced. 
J. Rodger Dryden, formerly president and 
general manager of Long, becomes chair- 
man of the board of the division, succeed- 
ing J. Lester Dryden, who is retiring. Ault 
also retains the position of president and 
general manager of Borg-Warner’s De- 
troit gear division. 

The retirement of three other Long di- 
vision executives also was announced. 
They are M. J. Brinkman, formerly ex- 
ecutive vice president; L. J. Loranger, 
formerly a vice president; and W. F. 
Burgess, formerly secretary and treasurer. 
Royden Walters, secretary and treasurer of 
Detroit Gear, will now serve also as sec- 
retary and treasurer of Long. 





>» The Trane Company has announced 
the appointment of George C. Wilson as 
assistant development engineer in the en- 
gineering department, heat transfer sec- 
tion. Wilson received a BE and MS de- 
gree in mechanical engineering from the 
University of Southern California in addi- 
tion to an ME degree from Stanford Uni- 
versity. His past employment experience 
was with the University of Southern Cali- 
fornia and with North American Aviation 
in Los Angeles, 


>» Election of Clyde C. Williams as vice 
president of sales of Chrysler Corpora- 
tion’s marine and industrial engine divi- 
sion has been announced. Associated with 
Chrysler Corporation for 26 years, Wil- 
liams was assigned to the marine and in- 
dustrial engine division during World 
War II. In April, 1946, he was appointed 
manager of marine sales, and since De- 
cember, 1950, he has served as the gen- 
eral manager of the entire division. 


P. Z. Hilliard 


>» The appointment of Harvey A. Craig as 
manager of sales of the Bolt and Nut Divi- 
sion, Republic Steel Corporation, has been 
announced. Craig, who has been Pacific 
Coast sales manager for Republic Steel, 
will succeed Robert C. Klemm who is 
making plans for his retirement at a later 
date. Klemm will continue with the Bolt 
and Nut division in an advisory capacity 
with the title of assistant manager of sales 
and will be in charge of certain special as- 
signments. Craig joined the Republic or- 
ganization in 1943 as manager of the Los 
Angeles sales office. 

The appointment of Henry A. Bourne 
as Pacific Coast sales manager has been 
announced. Curtis C. Snyder, assistant 
district sales manager for Republic at Los 
Angeles, will become the sales manager 
in that location. Bourne was formerly dis- 
trict sales manager of Republic’s Tulsa, 
Oklahoma, sales office. He is a graduate 
of the Wharton School of Finance at the 
University of Pennsylvania. Snyder at- 
tended Ohio State University. He has been 
associated with Republic and its predeces- 
sor companies since 1921. 
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| last, low-cost emulsion-breaking is a year- 
round fact when you use the Visco formula 
fitted to your emulsion problems... And cold- 


weather emulsion-breaking is a Visco specialty. 


Be sure to get your Visco Service Check for 
cold-weather efficiency. Call Madison 0433 


Houston, collect, for action now. 


VISCO PRODUCTS COMPANY 
INCORPORATED 


2600 Nottingham at Kirby 
Houston 5, Texas 
Wh LL.. CONSISTENTLY EFFICIENT DEHYDRATINGs DESALTING AND CHEMICALS 
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' @ Machinery 
@ Supplies 
@ Services 


(1) CASING CENTRALIZERS 


A new design centralizer said to take 
45 per cent less permanent set than the 
standard maximum allowance and to pro- 
vide 300 per cent more initial centering 
force than the standard minimum require- 
ment, has been announced by Larkin 
Packer Company, Inc. Centralizers are 
offered in five ranges and four types—the 
long and short Lok-On and the long and 
short Slip-On. Each of the five ranges of 
Larkin centralizers is designed to give 
the operator the correct centering force 
with any length or size pipe. The short 


Lok-On centralizer is designed for center- 
ing shorter strings of casing in undeviated 
holes. The long Slip-On centralizer is a 
counterpart of the Lok-On with the ex- 
ception that it is always positioned be- 
tween the casing couplings rather than 
around them. The short Slip-On is de- 
signed for “between the couplings” instal- 
lation on shorter strings in undeviated 
holes. 


Circle number (1) on reply card. 


(2) CONNECTION 


A new connection which offers in- 
dustry “one specification” connection for 
all piping applications and pressure rat- 
ings has been developed by Gray Tool 
Company. It requires no selection of gas- 
kets, facings or bolts, all parts being fully 
interchangeable and re-usable. Named the 
Graloc, the connection employs a two-bolt 
clamping principle and a stored energy 
seal. The standard Graloc connection is 
about one-half the weight of a comparable 
300-lb flanged connection, and one-eighth 
the weight of a 2500-lb flanged connec- 
tion. The outside diameter and length of 
connections are less than 150-lb ASA 
flanges. Standard Graloc connections are 
made in 3 styles. 


Circle number (2) on reply card. 


(3) WIRE ROPE 


A wire rope with a crush resistant steel 
coil is being produced by Jones and 
Laughlin Steel Corporation. An Okla- 
oma firm used a one and a quarter-inch 
SpringKore in drilling a 12,765-ft oil 
Well, where the tensional load of the drill 
Pipe at times exceeded a quarter of a 
million pounds. The rope gave 46,376 

es of service. 


Circle number (3) on reply card. 


For more information on items described 


here in brief, use the handy reply card 
and circle the corresponding numbers 


(4) DRILL COLLAR SPEAR 


Tri-State Oil Tool Company has de- 
signed a new drill collar spear said to over- 
come the hazard of dropping a heavy 
string of drill collars or drill pipe, which 
is stuck off the well bottom, while wash- 
ing over the stuck section. Spear is in- 
stalled inside the washover pipe at a de- 
sired point so that it may be screwed into 
the fish before the rotary shoe reaches 
the stuck point. After the joint is securely 
tightened the working string is turned 
about one-eighth turn to the left and 
lowered. This operation is planned to re- 
lease the tool from the control bushing, 
so that when the fish is washed free it will 
be securely caught. 


Circle number (4) on reply card. 


(5) SELF WINDING REEL 


A new 150-ft self winding reel for weld- 
ing hose has been announced by United 
Specialty Corporation. Known as Model 
OAB, the reel features large hose capac- 
ity, spring and gear retracting action, a 
catch for locking hose at desired length, 
and bracket for mounting in any desired 
position. 

Circle number (5) on reply card. 


(6) ELECTRODE 


A new electrode for welding high tensile 
strength joints has been announced by 
The Lincoln Electric Company. Electrode, 
called Jetweld 2 HT, contains iron powder 
in the coating which gives it the advan- 
tages of speed and performance associated 
with this new type electrode. It is espe- 
cially designed for high speed welding of 
flat and deep groove joints where high 
tensile strength and low crack sensitivity 
are required. 


Circle number (6) on reply card. 


(7) ROLLER BEARINGS 


Rollway Bearing Company, Inc., has 
manufactured a bearing that features a 
steel segmented type of cage that provides 
sufficient strength and accuracy to retain 
and guide the crowned rollers at high 
speeds. Bearing is easily assembled. After 
heating its inner race in oil to approxi- 
mately 250 F, it can easily be slipped on 
the motor rotor shaft during preliminary 
assembly stages. Dimensions are: Bore 
4.53-in., outside diameter 9.84-in., width 
3.08-in. 


Circle number (7) on reply card. 


(8) MOISTURE TRAP 


V. D. Anderson Company has made 
available its No. 81 float-type moisture 
trap. Well designed and compact, unit is 
said to have good capacities for its size 
and is designed as a low cost method of 
draining moisture and condensate con- 
tinuously and automatically from piping 
systems, Hi-eF purifiers and other equip- 
ment which handle air, gas or steam. 


Circle number (8) on reply card. 


(9) PUMPING UNIT 


A 10 ft stroke model incorporating all 
the design features and advantages of their 
6 ft stroke models has been added by S. C 
Carter Company, Inc., to its line of hy- 
draulic pumping units for stripper wells. 
Specifications of the new model are: 
Cylinder size 414-in. ID, 10-ft stroke; tank 
capacity 100 gal; jackshaft diameter 
1 7/16 in.; standard pump model V144; 
shipping weight 1150 1b; net piston area 
14.9 sq in.; piston displacement 7.74 gal; 
maximum operating pressure 750 psi; 
maximum polished rod load 11,000 lb, and 
maximum spm 3.3. 


Circle number (9) on reply card. 


Driller checks condition of SpringKore on drum on Oklahoma rig. 
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NICHOLSON MAKES 7 


_ Freeze-Proof Steam Traps 
7 for every Plant Use 


Because they drain completely when cold, these four types of Nichoison 
steam traps are positively freeze-proof. Can be freely installed out- 
doors. Universally recommended for use in lines which need not be in 
continuous use during cold weather, be- 
cause they are freeze-proof and because 
their 2 to 6 times average drainage capac- 
ity results in minimum heat-up time. The 
non-air-binding feature of 
Nicholson traps also notably 
facilitates heat 
; transfer in severe 
weather. Types 
for every plant 
use. Sizes V4” 

2”; pressures to 
250 Ibs. TYPE AU 


te 217 OREGON ST., WILKES-BARRE, PA. 
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NOW! SHAFT DRIVE POWER 
in LIGHT 
hauling! 


TOTAL 
OPERATING COST 


New Equipment 


(10) WCN TUBING HEAD 


Rated at 1000 CWP, W. C. Nori 
Manufacturer’s Type WCN head is mine rm 
be adaptable to fracturing, acidizing, re. 
pressuring, water flooding, and varioys 
other completion and production methods, 
Full opening, equipped with slips to gus. 

pend 2 or 2%-in tubing, the WCN head 








——rrrrere 





is furnished in 5¥%-in. female casing size, 
with two 2-in. side outlets. Also available 
in 7-in. male casing size. Overall height of 
the 5%-in. head is 8%-in.; 7-in. head, 
10%-in. The adjusting cap provides a 
broad tubing spider base. 


Circle number (10) on reply card. 
(11) TUBING CALIPER 


A device said to perform the function 
of actyally “taking a look” inside tubing 
extending miles deep, and reporting cor- 
rosive pitting to the thousandth of an inch 
has been developed by Otis Pressure Con- 
trol, Inc. The caliper fits inside the tube 
exactly, by means of a spring mechanism 
that presses lever arms against the tube 
wall. Each time a worn spot or pit is en- 
countered, the arms expand, actuating a 
stylus which plots a continuous graph of 
depressions in the tubing. Caliper can be 
used without interfering with the flow of 
the well. 


Circle number (11) on reply card. 
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e EXTRA power 
e EXTRA capacity 
e EXTRA Economy 










Slash inner plant 
handling and delivery costs as 
have hundreds of other plants. Put 

: Cushman 780 TRUCKSTERS on 
” your jobs—NEW this year with 
HAFT DRIVE. Complete with 3 
forward, one reverse. Get the S 
XTRA power advantages of big 
vehicle shaft drive—plus quick, easy 
handling AND low operating cost— 





less than a penny a mile. With capacity 
up to 500 pounds, TRUCKSTER can & E 
speed up undreds of handling jobs 





for you! 


@ Write for FREE illustrated booklet 
@ See Your Nearest Cushman Dealer 


TRUCKSTER 


SOLD and SERVICED NATIONALLY 


CUSHMAN MOTOR WORKS, INC. 973 No. 21st St. 


Lincoln, Nebraska 
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(12) HEAT TRANSFER UNIT 


Tranter Manufacturing, Inc., by using 
new metals in the construction of Plate- 
coil, a heat transfer unit, has broadened 
the application of the product. Unit was 
previously made of cold rolled steel, stain- 
less steel, and monel. Use of the new 
metals means the units can be made resis- 
tant to a much wider range of corrosive 
media. Tests indicate the whole range of 
materials can provide Platecoils resistant 
to more than 200 corrosive media. 


Circle number (12) on reply card. 


(13) INDICATOR 


A panel-mounted indicator for contin- 
uous measurement of pH or redox in 
manufacturing processes is offered _ by 
Leeds and Northrup Company. Company 
states that the instrument is moisture- 
proof and gives accurate readings after 
less than a one-minute warm-up, without 
the use of desiccants, also that the indica- 
tor is unaffected by line voltage surges, 
electrical pick-up, and zero drift. The a-¢ 
operated instrument can be used as a con- 
tinuous indicator, with or without extra 
meter assemblies to duplicate readings. 


Circle number (13) on reply card. 
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(14) PILOT PLANT ASSEMBLY 


A complete, semi-pilot plant assembly 
js now available from Industrial Process 
Engineers. The entire IPE Unit is shipped 
reassembled or in match-marked parts, 
for simple installation. It requires less 
than 55 sq ft of floor space, and is only 
12 ft in height. 

Assembly includes these basic com- 

nents: A 25 gal, jacketed reaction ves- 
sel, jacketed column that can be packed or 
left empty, shell-and-tube condenser, con- 
densate pump, a control panel, and two 
15 gal receivers. 


Circle number (14) on reply card. 


(15) ROTARY MACHINE 


Unit Rig and Equipment Company is 
manufacturing a rotary table with extra 
protection against mud penetration as well 
as a table said to be dynamically balanced 


ae 


during final factory run-in and inspection. 
The dynamically-balanced table is de- 
signed to eliminate primary stress and 
strain resulting from imbalance vibration 
and has no surface projections. 


Circle number (15) on reply card. 


(16) WATER TANKS 


The Permaglas Division of the A. O. 
Smith Corporation has announced the 
introduction of a line of glass-lined water 
storage tanks. Initially these tanks will be 
stocked in five sizes ranging from 100 
to 350 gallons. Larger sizes will be avail- 
able to meet specific installation and de- 
sign requirements. The glass coating will 
be the same quality as the domestic heat- 
ers and will have the same type of magne- 
sium anode rods. 


Circle number (16) on reply card. 


(17) TRUCKER’S BLOCK 


LeBus Rotary Tool Works is produc- 
ing a “trucker’s” snatch block. Block is 
manufactured for use in all fields of light 
or heavy hauling, construction, or rigging 
work. A new type of threaded bolt pin or 
yoke pin is said to offer positive and safe 
locking facilities. A triple locking feature 
is incorporated in its operation to prevent 
possible loss through truck vibration. Car- 
bon and alloy steels are used in the con- 
struction of the block, with all parts being 
drop forged, heat-treated and processed in 
a manner said to withstand the very 
heaviest of operations. Blocks are avail- 
able in 5 sizes: light duty 6 in., heavy 
duty 6% in., 8 in., 8% in., and 10% in. 

Circle number (17) on reply card. 


(18) RUST CONVERTER 


Municipal Steel Corporation, chemical 
division, has announced the availability of 
FerRoSeal, a liquid which chemically con- 
verts rust into a protective iron phosphate 
coating. Product is said to be the only cold 
Phosphating treatment for rusted iron and 
steel. One gallon of FerRoSeal is said to 
cover a metal surface area of about 1000 
to 1500 sq ft, depending upon the thick- 
ness of the rust layer. 


Circle number (18) on reply card. 


Cooling jacket on pipe ee dope cooler. 
(19) PIPE LINE DOPE-COOLER 


A pipe line dope cooler, which cools 
coated pipe so that it can be laid imme- 
diately, has been developed by Crutcher- 
Rolfs-Cummings, Inc. The CRC truck- 
mounted cooling tower is towed behind 
the dope kettle, and the cooling jacket 
follows the CRC coating and wrapping 
machine. A 6-ft-long cooling jacket with 
spray nozzles fits around the pipe. After 
the protective coating is applied to the 
pipe, the cooled water is sprayed onto the 
coating then returned to the tower for 
recooling. Two pumps, one discharge and 
one suction, pump the water to the cool- 
ing jacket and return it to the cooling 
tower. The asphalt dope has a temperature 
of above 450 deg when applied to the 
pipe. The cooled water is said to lower the 
temperature of the freshly coated pipe 
approximately 300 deg at the rate of 60 
fpm, allowing it to be lowered imme- 
diately without waiting for cooling. 


Circle number (19) on reply card. 


(20) DIESEL GENERATOR 


A new 1500/2000 watt diesel generator 
set is being manufactured for marine oil 
field use by Stewart and Stevenson Serv- 
ices. The diesel light plant is 31 in. high 
by 24 in. wide by 39-in. long and weighs 
550 Ib. It is built in 32 v de or 110 v de. 

Circle number (20) on reply card. 


(21) HOT SPRAY HEATER 


Spee-flo hot spray portable 600 has 
been designed to operate in chemical 
plants, oil fields, refineries, shipyards, steel 
mills and wherever protective coatings 
are applied. The Portable 600 is said to 
bring the advantages of heated applica- 
tion into outdoor maintenance work for 
use with all types of sprayable coatings. 
An average estimated labor saving of ap- 
proximately 35 per cent in square foot 
coverage is predicted. Spee-Flo portable 
operates ‘with standard pressure tank or 
pump and may be elevated on a scaffold 
or operated at ground level. Its heavy 
duty, 2000 watt, UL approved heater and 
motor is designed to maintain hot mate- 
rial at the spray gun at a capacity of 
15 gal per hour and for distances up to 50 
ft from the heater. 


Circle number (21) on reply card. 
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(22) “AUTOMATED” BATCHING 


Economies of automation have been 
applied to the handling of light and heavy 
liquids in batch quantities through the 
fluidometer system developed by Hether- 
ington and Berner, Inc. It consists of a 
Rockwell rotocycle measuring element, a 
motor-operated control register, and a 
solenoid valve. To operate, a contro! dial 
is set to the desired amount of liquid 
to be passed through, and a “start” button 
is pushed which opens the valve and 
allows the liquid to pass through the 
meter. The meter drive shaft is directly 
coupled to the control and turns the 
hands to the zero point. At zero, the con- 
trolling element automatically closes the 
valve and returns the hands to the pre- 
vious setting. The starting push button 
can be eliminated by the substitution of a 
timing device. In using highly viscous 
liquids, piping, meters, and valves are 
jacketed. 

Circle number (22) on reply card. 


(23) HIGH PRESSURE VALVE 


A new high pressure combination re- 
ducing and automatic relief valve has 
been designed for low capacity applica- 
tions by Atlas Valve Company. Atlas’ 
type “F” reducing and relief valve was 
designed to be used for initial pressures 
as high as 4000 psi and reduced pres- 
sures from 2000 psi down to 0 psi in ac- 
curately controlled adjustable increments. 
Valve is available in 4%, %, ¥2, and %-in. 
sizes. 


Circle number (23) on reply card. 


(24) SR-4 CELLS 


SR-4 pressure cells, specially designed 
for rough handling by pipe fitters and to 
meet the requirements of oil pipe line 
service, are announced by Baldwin-Lima- 
Hamilton Corporation. This cell (Type 
B-1) is similar to the standard Baldwin 
cell but includes special features such as 
a heavy steel case and welded assembly. 
Stronger signals for the remote pressure- 
measuring, controlling, and telemetering 
equipment used in controlling pipe line 
operations are provided by increasing elec- 
trical output. Eight sizes from 100 to 
2000 Ib psi are available. 


Circle number (24) on reply card. 
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GOING FISHING? 


ACME 


. CALL YOUR FRIEND! 


® Competent Operators 

® Rotary Fishing Tool Service 

® Spang Cable Tools ® Drill Pipe 

® Blow Out Preventers ® Rentals 

® Complete Oil Field Machine Shop 


-- call ACME 


or long stroke Bumper 
Bubs;..Hydraulic 
ashover Overshots! 


OKLAHOMA CITY 
Phone MElrose 7-2426 














FRANCE 


To endure in critical operating 
conditions, Power Piston Rings 
must be engineered, produced to 
withstand constant pressure and 
develop greater power. 


The Centrifugal Casting and “Heat 
Tensioning” methods used by 
France have proved: here are 
Piston Rings that assure you longer 
life and efficient oil control with no 
warping or loss of tension in service. 


SPECIFY FRANCE POWER 
PISTON RINGS 











Write for MAXI 
Complete — 
Information | in our NEW PLANT 









FRANCE PACKING COMPANY 


9925 Bustleton Ave., Philadelphia 15, Pa. 
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(25) NEEDLE VALVES 


New line of forged needle valves with 
universal outlets featuring micrometer 
thread stainless steel stems for fine meter- 
ing is announced by Carpenter Valves 
Corporation. Known as “bull-dog” needle 
valves, the bodies are forged from brass, 
stainless steel, or carbon steel. It is 
claimed by the makers that the wide range 
of optional machinings on outlets facili- 
tate lower-priced neat installations. Valves 
are also furnished in mountings for instru- 
ment panels. 


Circle number (25) on reply card. 


(26) PIPE AND CABLE LAYER 


Specially designed to install flexible 
pipe and cable underground, Ferguson 
pipe and cable layer is designed to elimi- 
nate hand-digging or machine trenching. 
Tool, which attaches to tractor, is said 
to handle flexible pipe 4% to 1%-in. in 
diameter, and heavy-duty electrical cable; 
install pipe or cable up to 18-in. deep, 
have adjustable roller bracket on base to 
keep pipe or cable on bottom of slit for 
maximum depth; and to leave the ground 
level without backfilling. 


Circle number (26) on reply card. 


(27) PIPE CUTTER 


A heavy duty 6-roller pipe cutter is 
announced by the Toledo Pipe Threading 
Machine Company. It is specially designed 
with six rollers to prevent spiraling when 
used with power drives. Capacity ¥% to 
2-in. pipe. Features designed to save time 
and improve performance in cutting op- 
erations iaclude simple modern design, 
rollers in hook to provide true alignment 
and assure square cut-off, and frame 
formed to fit the hand and guaranteed 
warp-proof. High alloy steel cutter wheels 
are said to leave practically no burr. 


Circle number (27) on reply card. 
(28) CAM CLUTCHES 


A new line of cam clutches for indexing 
applications in a wide variety of machin- 
ery drives is available from Morse Chain 
Company. Designated as the Morse Se- 
ries HT Cam Clutches, this new line of 
self-contained units includes a single row 
ball bearing that helps maintain concen- 
tricity of the inner and outer races. Series 
HT clutches are designated for applica- 
tion on stepped shafts in machinery drives. 
Typical applications for these indexing 
clutches include feed rolls, spring coilers, 
metal forming equipment, dual drives, and 
two-speed applications. Clutches feature 
constant pitch spacing and alternate cam 
and roller construction to provide ac- 
curate indexing operation. They can be 
supplied for either right or left-hand drive 
depending on customer requirements. 


Circle number (28) on reply card. 


(29) V-12 POWER UNIT 


Waukesha Motor Company’s Model 
VLR series 12-cylinder power unit is avail- 
able for use with propane-butane or na- 
tural gas fuel, and as a full diesel with 
normal aspiration or turbo-supercharged. 
Unit is a high compression, overhead 
valve, 60-degree vee, 4-cycle engine, with 
8'4-in. bore and stroke, and 5788 cubic 
inch displacement. Operating on butane- 
propane, it develops approximately 870 hp 
with radiator, fan, and air cleaners. Unit 
ratings of the normal diesel and the turbo- 
charged diesel are approximately 800 and 
1100 hp, respectively. Maximum speed is 
1200 rpm. 


Circle number (29) on reply card. 





FIELD TESTED AND APPROVED 


APPLICATOR 


For Applying Lubricants to 
Tool Joints, Drill Collars, Drill 
Tubing, Casings and Tubing 








1 prevents contamination 


y reduces lube consumption 
| 


} 


\ cleaner and safer 

\ quicker round trips 

y increases service life 
1 measured lubrication 


y drum off working floor 


JET-LUBE APPLICATORS will pump any 
kind of lubricant which will seek its 
own level... which will not settle out 
under vibration...and which can be 
pumped at sub-zero temperatures. 


JET-LUBE’s “550”, “21” and KOPR-KOTE 
meet all these requirements 


Write for Technical Bulletins on 
Jet-Lube Applicator and Compounds 


INC. 


3093 No. California St., Burbank, Calif. 
Export Office 
30 Rockefeller Plaza, New York 20, N. Y. 
Canadian Licensee 
Jet-Lube of Canada Ltd., Edmonton, Alberta 
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Waste’: Youngrbown 


Over rivers and plains, an ever- 
increasing mileage of Youngstown Line 
Pipe serves in the transmission of crude 
oil, gas and refined products. And Youngs- 
town continues to exert every effort to 
supply the finest quality of line pipe 
available in the oil and gas industries. 


Crude oil line of Youngs- 
town 8” Line Pipe cross- 
ing Washita River, Gar- 
vin County, Oklahoma. 


YOUNGSTOWN | 
Electric Weld | 
LINE PIPE | 

Uniformly satisfactory | 

in service because— 


Long lengths save 
time and trouble 


Weldability is 
outstanding 





It bends readily 


Line up character- 
istics are excellent 


Youngstown 








THE YOUNGSTOWN SHEET AND TUBE COMPANY — } 


General Offices: Youngstown, Ohio - Export Office: 500 Fifth Avenue, New York 36, N. Y. 


SHEETS - STRIP - PLATES - STANDARD PIPE - LINE PIPE - OIL COUNTRY TUBULAR GOODS - CONDUIT 
AND EMT - MECHANICAL TUBING - COLD FINISHED BARS - HOT ROLLED BARS - BAR SHAPES - WIRE - 
HOT ROLLED RODS - COKE TIN PLATE - ELECTROLYTIC TIN PLATE - RAILROAD TRACK SPIKES 
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Literature 








@ Brochures 
@ Bulletins 
@ Catalogs 


For more information on items described 
here in brief, use the handy reply card 
and circle the corresponding numbers 


(30) OXYGEN ANALYZER 


Arnold A. Beckman, Inc., has released 
a four-page folder describing its Model 
1A3B Dissolved Oxygen Analyzer. The 
analyzer consists of a gaseous phase oxy- 
gen analyzer (Model F3) and a scrubbing 
unit. These components are mounted and 
interconnected in a metal cubicle. 


Circle number (30) on reply card. 


(31) HEAT EXCHANGERS 


A complete description of stock and 
specially engineered Young Radiator 
Company Type “F” Fixed Tube Bundle 
Heat Exchangers is given in its newly re- 
vised Catalog No. 1254. The 12-page two- 
color catalog also contains application 
photographs covering a wide range of in- 
dustries. It includes materials and con- 
struction features, dimension drawings 
and tables. 


Circle number (31) on reply card. 


(32) TESTING EQUIPMENT 


“Testing Equipment for Control Water 
Analyses” is a new 12-page bulletin pub- 
lished by W. H. and L. D. Betz. Bulletin 
describes the complete line of Betz Titra- 
tion Stands and test sets, Betz Cabinets 
and test sets the Betz Conducto Bridge, 
Colorimetric Comparators, and the Betz 
Photometer. 


Circle number (32) on reply card. 


(33) STRAINERS AND VALVES 


Catalog Section 12-T on relief valves 
and strainers, which includes newly de- 
signed union bonnet strainers in sizes 
1% to 2 in. inclusive, has been published 
by Edward Valves, Inc. Besides dimen- 
sions and design details for Edward forged 
steel strainers and relief valves, this new 
catalog section coniains tips on the in- 
stallation «and maintenance of these 
“specialties.” 

Circle number (33) on reply card. 


(34) PUMPS 


Peerless Pumps has published a 12- 
page bulletin on its Hydro-Line of pumps. 
Both Process and Transfer types are de- 
scribed in the bulletin. Cut-away views 
show the construction of the pumps. Pho- 
tographs of various types of Peerless 
pumps in different type operations are also 
contained in the bulletin. 


Circle number (34) on reply card. 


(35) INTERNAL PURIFIERS 


An internal type purifier (scrubber) for 
delivering clean vapor and gases from 
steam drums, flash tanks, evaporators, 
packed towers, bubble-cap towers, de- 
odorizers, and stills, is described in a 
four-page, two color bulletin released by 
the V. D. Anderson Company. Folder 
contains dimensional drawings illustrat- 
ing the use of purifiers inside two typical 


installations, steam drums, and bubble- 


cap towers. 
Circle number (35) on reply card. 
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(36) AIR COMPRESSOR 


A colorful two-page bulletin has just 
become available on the Le Roi 105 cfm 
utility air compressor. Installation draw- 
ings on the new literature show that the 
width is 25 in. and the overall length is 
only 82 in. Photos show the compressor 
with and without the removable light- 
weight expanded metal hood sides. Speci- 
fications for the compressor and engine 
are included. 


Circle number (36) on reply card. 
(37) AUTOMATION 


The “Tools of Automation,” a new 12- 
page booklet issued by Reliance Electric 
and Engineering Company, expresses the 
company’s philosophy of combining ap- 
plied engineering, creative thinking, and 
electric motor drives to provide the 
“know-how” for automation of single ma- 
chines or continuous processes. IIlustra- 
tions and sketches accompany each sec- 
tion to help tell the automation story. 


Circle number (37) on reply card. 


(38) FITTINGS, RODS 


W. C. Norris Manufacturer, Inc., has 
published three new bulletins: Fittings, 
Sucker Rods, and Wellhead Equipment. 
Fittings bulletin covers swaged nipples, 
bull plugs, and other tubular items. Nor- 
ris and Hinderliter wellheads, as well as 
auxiliary items, are described in the well- 
head equipment bulletin. Sucker rod bul- 
letin outlines the history of company in 
the sucker rod field, and furnishes infor- 
mation on the four types of rods now 
manufactured by Norris. 


Circle number (38) on reply card. 
(39) TRANE PRODUCTS 


The Trane Company has announced 
its revised product bulletin PB-290 is 
now available upon request. All new prod- 
ucts, as well as existing ones with im- 
provements are covered both editorially 
and pictorially. 


Circle number (39) on reply card. 


(40) PNEUMATIC HANDLING 


A 16-page, 2-color bulletin on bulk 
pneumatic handling has been released by 
the Fuller Company. Entitled “How to 
Pull Dollars Out of Thin Air,” bulletin 
D-2 tells how handling costs can be re- 
duced substantially by using the proper 
pneumatic handling system. Also covered 
are the Fuller rotary compressor, the 
clinker cooler, and the new kiln preheater. 


Circle number (40) on reply card. 


(41) WIRE ROPE 


Bulletin No. 5448, called “Ropeology,” 
published by Macwhyte Company shows 
special boat slings, barge tow line, log- 
ging operation, cable assemblies, slings 
and aircraft cable. Four-page catalog con- 
tains photographs of various ropes and 
assemblies in use. 


Circle number (41) on reply card. 


(42) AUTOMATIC REGULATORS | 


A four-page, illustrated bulletin show. # 
ing a selection of automatic regulators de. 
signed for use in the heating, powep = 
generating and industrial processing fields © 
has been made available by Atlas Valve 
Company. Eleven automatic regulating ; 
devices are pictured and described, 

Description of each unit covers the 
maximum and minimum pressure limits, 
materials and construction, design feg. 
tures, and recommended applications, 7% 


Circle number (42) on reply card. 


(43) SR-4 LOAD CELLS 


Instrumentation Data Sheet No. 10.187 7 
describes the use of Baldwin SR-4 Joa 
cells in conjunction with Minneapolis. | 
Honeywell ElectroniK instruments for | 
tank, bin, and hopper weighing. Design 7 
considerations and tips on instrument” 
selection are included. 


Circle number (43) on reply card. 


(44) OXYGEN PLANTS 


Dresser-Stacey Company has issued © 
Bulletin 0-50 describing its oxygen plants % 
and processes. Photovraphs and a flow. | 
chart illustrate the bulletin. 2 


Circle number (44) on reply card. 


(45) CENTRALIZERS 


Larkin Packer Company, Inc., has pre 
pared and has ready for distribution a 4 
page folder on centralizers. The folder 7 
discusses the 20 types and 4 ranges avail- 7 
able and includes price data. 


Circle number (45) on reply card. 


(46) FILMS 


A catalog released by United States 
Steel lists the motion pictures currently 7 
being sponsored and distributed by the % 
company. Catalog includes two new mo | 
tion pictures, “Iron Ore from Cerro Boli- 4 
var,” a film on the discovery and develop- 
ment of a new iron ore mine in Vene- ~ 
zuela, and “The Waiting Harvest,” a film 
on United States Steel’s role in the pro- § 
duction of basic chemicals from coal. 


Circle number (46) on reply card. 


(47) INSTRUMENTATION 


A 12-page general catalog with illus- 4 
trations, descriptions, and basic specifica- 7 
tions of Fischer and Porter Company's 
line of process instrumentation has been 
made available. Instrumentation for meas- 
uring and controlling process variables in- 
cludes: Variable-area and variable-head | 
flow meters; pressure instruments, tem- | 
perature instruments; liquid level instru- 
ments; density and specific gravity meas- = 
uring instruments; viscosity and ‘consis ~ 
tency instruments; electric, pneumatic, 
and electronic transmitting, recording and 
controlling instruments and air-operated 
control valves. 


Circle number (47) on reply card. 
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